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TRADITIONAL ENGLAND 


The subjects of this senes have suffered from vandalism in the name of culture, but their traditions have been enhanced. 
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Eton College comprises a remarkable asserably of buildings of every century 
from the fifteenth onwards. The quadrangle is completed by the famous tower 
ss and buildings put up by Provost Lupton in the reign of Henry VIII. The 
College hall still possesses its fifteenth century fireplaces and oriel window. 
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Unsuspected Tuberculosis of the Endometrium 


BY 


ARTHUR M. SUTHERLAND, M.B., Ch.B., F.R.F.P.S. (Glasgow), 
M.R.C.O.G. 
(From the Pathological Department, Royal Samaritan Hospital for Women, 
Glasgow). 


A stupy of the literature on tuberculosis of 
| the endometrium shows that 3 varieties of 
_ this condition exist. The first type, which 
is quite common, forms part of a wide- 
spread genital tuberculosis which chiefly 
_ affects other pelvic structures, particularly 
the Fallopian tubes. In the second type, 
which is rare, the tuberculous infection is 
_ very gross but is confined to the body of the 
_ uterus. The endometrium in this variety is 
_ replaced by a layer of tuberculous granu- 
lation tissue and little trace of the original 
structure can be found on histological 
examination. The third type, which is 
generally thought to be still rarer, is also 
limited to the uterine body. On micros- 
copic examination the tuberculous lesions 
are isolated and infrequent, and the re- 
mainder of the endometrium appears to be 
normal, This third type forms the essential] 
subject of the present paper. 

The first recorded case of tuberculosis of 
the uterus was described by Morgagni.’ 
Since then many papers have been pub- 
lished dealing partly or wholly with tuber- 
culosis of the uterus, and among the most 
notable of these may be mentioned contri- 
butions by Comyns Berkeley,* Daniel,’ 
Greenberg,* Jameson,’ Murphy, *:* Norris* 

B . 


and Williams.’ An extensive review of the 
literature is given by each of these authors. 


INCIDENCE OF TUBERCULOSIS OF THE 
ENDOMETRIUM. 


The findings of the present investigation 
show that the third type of endometrial 
tuberculosis is relatively common, and that 
in these cases the principal complaint is 
usually one of sterility. These conclusions 
are arrived at as a result of an analysis 
which was made of the histological pre- 
parations of the Pathological Department 
of the Royal Samaritan Hospital for 
Women from January 1, 1935, to December 
31, 1941. During this period 5,521 curet- 
tings and 864 uterine specimens were ex- 
amined histologically. In the curettings, 
tuberculosis of the endometrium was found 
in 61 specimens (1.1 per cent). In the uterine 
specimens tuberculosis of the endometrium 
was found in 12 cases (1.4 per cent). The 
73 specimens were obtained from 58 cases. 


LITERATURE ON THE INCIDENCE OF 
TUBERCULOSIS OF THE UTERUS. 


In the following papers the number of 
curettings showing tuberculosis on histolo- 
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gical examination and the total number of 
curettings examined is given: Dogra’’ 10 
in 1,052 (1 per cent), Martin’ 22 in 1,500 
(1.5 per cent), Rock and Bartlett’’ 8 in 457 
(1.7 per cent; this material was obtained 
by endometrial biopsy from 329 patients). 
These figures are in fairly close agreement 
with the present findings of 61 in-5,52I (1.1 
per cent). On the other hand, Dominguez”* 
only found tuberculosis 5 times in 5,156 en- 
dometrial specimens examined histologi- 
cally (0.1 per cent). 

A number of other authors give the per- 
centage of all cases of genital tuberculosis 
in which uterine involvement was found: 
Bertolini’ (12.7 per cent), Caffier’® (50-70 
per cent), Cummins’ (50 per cent), Daniel’’ 
(10 per cent), Dickinson’* (40 per cent), 
Diethelm and Ramsey’® (3 per cent), Feh- 
ling*®® (50 per cent), Fuhrmann”' (50 per 
cent), Goodall” (12 per cent), Horizontow™ 
(47.8 per cent), King** (50 per cent), Kroe- 
mer” (25.1 per cent), Labhardt** (13.7 per 
cent), McArdle*’ (75 per cent), Merletti** 
(43.6 per cent), Mosler”® (66-76 per cent), 
Neu* (14.6 per cent), Norris*’ (50 per cent), 
Peterson™ (50 per cent), Polano** (50 per 
cent), Schramm** (20.6 per cent), Sim- 
monds** (76 per cent), Smith** (22 per cent), 
Spaeth*’ (66-76 per cent). So far as can be 
judged, these authors do not refer in any 
way to the present variety of case, in which 
tuberculous endometritis is found without 
any other evidence of genital tuberculosis. 
Many other authors have discussed the in- 
cidence of uterine tuberculosis, the estimates 
of frequency varying from ‘‘ common ”’ to 
“extremely rare’’; since figures are not 
given and as the precise type of lesion to 
which they refer is frequently not stated, 
this group of references will not be quoted 
separately. 


PRESENT SERIES. 


Out of the gross total of 58 patients with 
all types of tuberculous endometritis, 24 are 
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excluded from consideration in this paper 
as they are of type I, i.e. they showed evi- 
dence, clinical or pathological, of involve- 
ment of other pelvic organs in the tubercu- 
lous process. The remaining 34 patients with 
49 examinations of endometrium form the 
subject of the present study. One of them 
shows the second type of endometrial tuber- 
culosis ; the aspects in which this case differs 
from the others will be discussed in the 
appropriate sections of the paper. The 
other 33 are of the third type, with scanty 
miliary tubercles in otherwise normal en- 
dometrium. The only comparable series 
which could be found in the literature was 
the report of 12 cases of tuberculosis appar- 
ently confined to the endometrium which 
was recently published by Schockaert and 
Ferin.** The total number of specimens in 
which these cases were found is not stated. 


Diagnosis. 


In all cases in the present series there was 
nothing to suggest before operation that 
uterine tuberculosis was present. The diffi- 
culty of diagnosis of uterine tuberculosis on 
clinical grounds alone has been stressed by 
a number of writers, some of whom state 
that symptoms may be completely absent: 
Daniel,’ Deelman,** Diethelm’and Ram- 
sey,'® Gerich,*® Goodall,” Gupta,*' Hiissy 
and Vetter,” Jameson,’ Kelly** Keogh,“ 
Lapeyre and Guibert,** Lenormant,“ 
v.Paulsen,*’ Thomson,** Weiss.*® Every 
case in the series described by Schockaert 
and Ferin** was undiagnosed before opera- 
tion. In the present cases diagnosis was 
made in every instance by histological 
examination of the endometrium, supple- 
mented in many instances by bacteriological 
investigations. 


CLINICAL ASPECTS. 


The present series can be divided into two 
main groups. The larger group consists of 
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24 patients in whom the principal and fre- 
quently the only complaint was sterility. 
The patient with advanced uterine tubercu- 
losis is in this group. In the smaller group 
of 10 cases the principal complaint in 9 in- 
stances was profuse and sometimes irregu- 
lar menstruation ; the main complaint in the 
remaining patient was vaginal discharge. 
Separate analysis of these groups did not 
reveal any significant difference apart from 
age distribution; it is thus desirable to con- 
sider them together throughout the paper. 
In Schockaert and Ferin’s** cases the pri- 
mary complaint in 8 instances was sterility 
and in the remaining 4 was profuse and 
sometimes irregular menstruation. 


Pelvic Aspects. 


Menstrual history. The patient with gross 
tuberculosis of the uterus had primary 
amenorrhoea. Eight other patients had 
profuse and irregular uterine bleeding. 
The menstrual cycle in the other 25 patients 
showed only minor deviations from normal. 
The onset of puberty was within normal 
limits in every case. Thirteen patients 
had dysmenorrhoea, 4 had profuse men- 
struation, 4 had irregular menstruation 
and r had scanty menstrual periods. 
Four of Schockaert and Ferin’s™ patients 
complained of uterine bleeding, 2 had 
scanty menstrual periods and 1 had 
dysmenorrhoea. 

Previous pregnancies. Thirty-two of the 
34 patients were married. The average 
number of years married was 8, the shortest 
period being 1 year and the longest 47 years. 
Only 5 of the 34 patients had had any pre- 
vious pregnancy. One patient gave a his- 
tory of a miscarriage only. The remaining 
4 patients had had 1, 2, 4 and g full-time 
pregnancies respectively; one of these 
patients had also had a miscarriage. This 
high incidence of sterility in endometrial 
tuberculosis is striking. It is not possible 
to give the exact number of sterility pa- 
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tients from which these cases are derived. 
Sharman’”’ found tuberculosis of the endo- 
metrium in 20 cases. out of a total of 390 
patients complaining of sterility, in whom 
the endometrium was examined histolo- 
gically (5.1 per cent). Nineteen of these 
cases are included in the present series; the 
remaining patient was excluded because 
slight tubal thickening was found on clinical 
examination. Steinsick*’ found 7.2 per cent 
tuberculosis of the endometrium in 212 
patients complaining of sterility, and Schoc- 
kaert and Ferin** 7 per cent tuberculosis ot 
the endometrium in 71 sterility cases. 

The importance of endometrial tubercle 
as a causal factor in sterility has been 
stressed by a number of writers: Bulman,”* 
Courriades and Jaulain,** Daniel,* Eden 
and Lockyer,** Halban and Seitz,°* Hépp- 
ner,”* Kraul,’’ Muret,** Rock and Bartlett’* 
Tamis,** Vogt,*’ Williams.’ On the other 
hand, Jameson’ is of the opinion that 
sterility as a symptom of uterine tubercu- 
losis has been overemphasized. In his cases 
of uterine tuberculosis (mostly examples of 
gross genital tubercle) parous patients out- 
numbered nulliparous patients by 2 to I. 
The higher incidence of uterine tuberculosis 
in parous patients has also been stressed by 
Murphy’ and by Greenberg* (58.6 per cent 
of parous women compared with 39.6 per 
cent of nulliparous women had uterine 
tuberculosis in his series of 200 cases of 
tuberculous salpingitis). When these find- 
ings are compared with the present series, 
it is seen that while gross genital tubercu- 
losis may show a higher percentage of 
uterine involvement in parous than in nulli- 
parous patients, tuberculosis apparently 
confined to the endometrium is much com- 
moner in patients who have not been- 
pregnant. 

It is fairly easy to understand why this 
high incidence of endometrial tuberculosis 
in cases of sterility has not been more gener- 
ally recognized, 











(2) Routine histological examination of 
the endometrium was frequently omitted in 
the past; in recent years this has been car- 
ried out with greater frequency in order to 
obtain evidence of ovulation. 

(b) The lesions of this third type of en- 
dometrial tuberculosis are easily overlooked 
as they aresmall and scanty. With increas- 
ing experience one’s visual acuity for the 


lesions becomes correspondingly increased, . 


but as will be shown later they are found 
in many cases only after diligent search. 

(c) Even when the lesions are seen, their 
tuberculous nature is often not obvious to 
the observer with an inadequate back- 
ground of general pathology. 

(d) It is possible that the increasing in- 
cidence of tuberculosis in general may also 
apply to tuberculosis of the endometrium. 

Other symptoms. Vaginal discharge was 
complained of in 18 cases. The only other 
symptoms which were relatively frequent 
were lower abdominal pain unconnected 
with menstruation (5 cases), increased fre- 
quency of micturition (5 cases), and dys- 
pareunia (5 cases). 

Pelvic examination. The following lesions 
were found on pelvic examination : 

Mobile retroflexion of uterus .................. 6 times 
Slightly enlarged uterus 
Slight cystic enlargement of one ovary...3 times 
Prolapse of vaginal walls ......................08 Once 

Cervical erosion 
Uterine fibroids 


These conditions were found in 13 of the 
34 cases in the series; in the remaining 21 
patients pelvic abnormality of any type was 
not found. The following lesions were found 
in Schockaert and Ferin’s** cases on pelvic 
examination : 


RUNEOMNAB cine c ten suncecavesessecensdsecsoaseeeseasene 4 times 
EPURTROU MIUSEUS ~ .555.05s5sasirinsoossscososcnanetears Twice 
ASUCUAND TON EA wasted unan eutees Twice 

* Dewvboal eteoee idl i el Once 
Uitemine hy nopinma: 86s. 66 eRe Once 
Enlarged and tender adnexa ..................: Once 
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Ps Uk ee, Oe ae Ree ne PERE EE Rae Once 
Bimeedl wetroversicia: «5; 365 66c605.008 1 (dad. ei edeo dee Once 
Perimetrial adhesions fixing uterus ......... Once 


The above lesions were found in 11 of the 
12 cases in Schockaert and Ferin’s”* series; 
the remaining patient did not show any pel- 
vic abnormality. Although the writers say 
that they have excluded all cases in which 
the clinical examination suggested probable 
genital tuberculosis, in 4 of their cases there 
is at least a suspicion that the tuberculous 
process is not confined to the endometrium. 
The. lesions in these cases are the last 
four in the list. In the present paper all 
patients with any lesions of these types 
were excluded. 


Surgical Investigation and Treatment. 


Dilatation of the cervix and curettage of 
the uterus were performed in 24 cases. In 9 
other instances full curettage was not car- 
ried out and the diagnosis of tuberculosis 
of the endometrium was made from ma- 
terial removed by endometrial biopsy at 
the sterility clinic. In the remaining patient, 
in whom uterine fibroids had been found, 
subtotal hysterectomy was performed for 
this condition; the Fallopian tubes and 
ovaries appeared to be healthy and were 
conserved. 

Tubal patency. Tubal insufflation was 
carried out in 20 of the 24 sterility patients. 
The Fallopian tubes were found to be patent 
in 4 cases and blocked in the remaining 16. 
In one of the patients, in whom the Fallo- 
pian tubes were patent, the insufflation was 
repeated 18 months later and the Fallopian 
tubes were found to be blocked. Palpable 
thickening of the Fallopian tubes was not 
present in any case. Bulman,*” Héppner”* 
and Tamis”® each report a case of appar- 
ently uncomplicated endometrial tubercu- 
losis in which tubal insufflation showed the 
Fallopian tubes to be patent. Schockaert 
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and Ferin** found tubal patency in 5 of 
their 8 sterility patients in whom tubal 
insufflation was carried out. 

The percentage of cases in the present 
series with blocked Fallopian'tubes (80 per 
cent) is much higher than that found in 
general. sterility cases. In 480 cases of 
sterility in which tubal insufflation was per- 
formed, Sharman’’ found that only 38 per 
cent showed tubal occlusion. It is possible 
that the higher incidence of tubal blockage 
in the patients with tuberculosis of the en- 
dometrium may be due to a sub-clinical 
involvement of the Fallopian tubes by 
tuberculosis, but this hypothesis has not 
been tested by pathological examination 
of the Fallopian tubes in any of the 
present cases. Siddall*' reports a case of 
tuberculosis of the endometrium accident- 
ally discovered by.curettage; when hyster- 
ectomy and bilateral salpingectomy were 
performed, the tuberculous lesion was 
found to be limited to the endometrium. 
Novak*® is of the opinion, however, that 


when curettage reveals tuberculous endo- 


metritis, one is justified in assuming that 
tuberculous disease of the Fallopian tubes 
is also present, even though clinical evi- 
dence of the latter cannot be found. In all 
his cases of this type in which laparotomy 
was later performed, unquestionable evi- 
dence of tubal tuberculosis was discovered. 
In 4 of the cases in which tubal insuffla- 
tion had demonstrated tubal blockage, in- 
jection of Lipiodol was.employed. In each 
case’ the blockage was confirmed by X-ray 
examination. It is of interest to note that 
calcified abdominal glands were not seen 
in any of these films. 
Présence of ovulation, Endometrium was 
removed premenstrually in 16 cases in the 
present series. The endometrium had the 
normal appearances of the secretory phase 
of the menstrual cycle in 11 of these. In 
the other 5 cases evidence of secretory 
activity was absent in one or more speci- 


mens; the subsequent menstrual period fol- 
lowed within a day or two after the biopsy 
in each instance. Such histological appear- 
ances can be taken as presumptive evidence. 
of absence of ovulation. The incidence of a 
periodic or total anovulatory cycle in the 
present series (nearly one third of the cases) 
is very high when compared with a general 
series of sterility cases. Sharman*® found 
that only 18 (i.e 5.2 per cent) of 342 sterility 
cases unassociated with tuberculosis, when 
the endometrium was examined premen- 
strually, had a periodic or total anovula- 
tory cycle. The present figures are too small 
to be significant, and further study of this 
aspect is obviously required. 


General Clinical Aspects. 


Age incidence. The age of the patients 
complaining of sterility ranged from 21 to 
30 years (average 26 years). The age of the 
remaining patients ranged from 18 to 66 
years (average 39 years). The age incidence 
of Schockaert and Ferin’s** cases was in 
reasonable agreement with the present 
series. 

Previous health. Investigation of the 
previous health revealed the following con- 
ditions indicating or suggesting previous 
tuberculous infection: pleurisy 3 cases (I 
with effusion), tuberculosis of abdominal 
glands 2 cases (1 in childhood), tuberculosis 
of neck glands I case, Four of Schockaert 
and Ferin’s* patients had previous ill- 
nesses which might have been tuberculous 
in nature : 3 patients had pleurisy in adoles- 
cence and one had caries of the bones of the 
right foot in childhood. 

General examination. Mild anaemia was 
found in I case. In a second a subsiding 
bronchitis was present, and in a third case 
there were physical signs of active pul- 
monary tuberculosis which was. confirmed 
by X-ray examination. The remaining 
patients were healthy in appearance and 
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without any abnormality on systemic ex- 
amination. Ten of Schockaert and Ferin’s” 
patients appeared to be in excellent health ; 
of the remaining 2, 1 had exophthalmic 
goitre, the other had lost a great deal of 
weight. Clinical examination of these 
patients did not show any evidence of pul- 
monary disease; 2 had X-ray examina- 
tion of the chest, the only abnormality 
found in 1 being evidence of old pleurisy. 
Temperature and pulse-rates. An analy- 
sis was made of the temperature and pulse 
charts in the 27 cases in which such records 
were available. These charts were only the 
ordinary morning and evening hospital 
records and the observations had not been 
made with any unusual precautions. A 
study of the charts did not show any ‘evi- 
dence of an active tuberculous lesion. One 
patient had intermittent elevation of pulse- 
rate and temperature; she was found to 
have a severe coliform infection of the 
urinary tract. Four other patients had slight 
post-operative elevation of pulse-rate or 
temperature for a day or two. In the re- 
maining 22 patients the temperature and 
pulse-rate remained normal throughout. 


PATHOLOGY. 
Naked Eye Examination. 


Naked eye examination of the curettings 
obtained did not show any abnormality. 
The more gross forms of endometrial tuber- 
culosis with caseation and extensive ulcera- 
tion were not seen in any specimen. In the 
one uterine specimen the endometrium ap- 
peared to be normal on inspection. 


Histological Examination. - 


In every case except the one with type 
_ two lesions the histological appearances 
were similar. The picture was one of infre- 
quent, and usually isolated, small tubercles 


scattered irregularly through the endome- 
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trium (Fig. 1). Occasionally a cluster of 
tubercles could be seen in a single micros- 
copic field (Fig. 2). These two photographs 
should be looked at from a distance oi! 
several feet. In the great majority of cases, 
however, the lesions were extremely scanty, 
and careful search through a slide of all the 
endometrium removed in a thorough curet- 
tage sometimes revealed only a single tuber- 
culous focus, most of the fragments appear- 
ing absolutely normal. In most cases the 
tuberculous foci occurred mainly towards 
the surface of the endometrium, but ina few 
instances, particularly when they were 
fairly frequent, they were seen at all levels. 

The individual tuberculous lesions are 
quite characteristic. A central zone of 
epithelioid cells is always present, and 
usually, though not invariably, one or more 
giant cells can be seen. A small central area 
of caseation is sometimes present. The 
focus is usually surrounded by a zone of 
lymphocytic infiltration. The glandular 
structure in the endometrium does not show 
any abnormality, apart from the glands in 
the immediate vicinity of the tuberculous 
foci. In many cases the stroma is infiltrated 
throughout with lymphocytes and plasma 
cells in moderate numbers, and in an occa- 
sional specimen this chronic inflammatory 
reaction is very marked. The histological 
picture is that ‘usually described as miliary 
tuberculosis of the endometrium, though in 
most of the specimens in the present series 
the individual lesions were much less fre- 
quent than in the majority of the cases 
reported in the literature. 

On measurement the average size of the 
tubercles was found to be 0.21 mm. This 
figure was obtained by measuring 100 
individual lesions, one or more being in- 
cluded from every specimen in which such 
localized lesions were found. The smallest 
tubercle measured 0.14 mm. and the largest 
0.33 mm. The true average size of the 
tuberculous foci is probably much larger 
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Fic. 1. 
Single tubercle in endometrium. 





Fic. 2. 


Group of tubercles in endometrium. 
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than 0.21 mm. as serial sections were not 
obtained, and it is almost certain that in 
many instances the section did not pass 
through the centre of the tubercle. Even in 
a single piece of endometrium the size of 
the tubercles was found to vary consider- 
ably; it is not possible to say whether this 
variation was due to a true difference in 
size or merely to the cutting of the lesions 
at different levels. 

In only 1 case were the histological 
appearances different from those just 
described. This was the patient with ad- 
vanced tuberculosis confined to the uterus. 


Several endometrial biopsies were made in — 


this case; on each occasion the curettings 
were scanty and were composed entirely of 
tuberculous granulation tissue, no glands 
being present. 


Relation of Tuberculous Lesions to Stage 
of Menstrual Cycle. 


The size of the tubercles appeared to be 
approximately the same at all stages in the 
menstrual cycle; in each specimen taken 
during the first half of the cycle one or 
more lesions near the maximal diameter 
of 0.33 mm. were seen. Central caseation 
in the lesions was more frequently seen to- 
wards the end of the cycle. Jameson’ states 
that in most cases in which a diagnosis of 
tuberculosis of the endometrium was made 
by examination of curettings, the endome- 
trium was in the premenstrual phase of the 
cycle. He is of the opinion that examination 
at this stage gives the best chance of success. 
In 58 specimens in the present series the 
time in the menstrual cycle at which the 
tissue was removed was noted, and the re- 
sults are analysed in Table I. It will be 
seen from the table that in cases of proved 
endometrial tuberculosis, the chances of 
finding tuberculous lesions on histological 
examination are not significantly different 
at any stage of the menstrual cycle. 
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TaBLe I. 
Time of removal of endometrium in relation to 
finding of tuberculous lesions in known cases of 
tuberculosis of the endomeirium. 








Time in Specimens Specimens 
menstrual cycle at showing not showing 
which endometrium — tuberculous evidence of 

was removed lesions tuberculosis 
ist to 7th days o 
8th to 14 days 8 
15th to 21st days 8 5 
22nd day and over 22 10 





Additional endometrial biopsies. Addi- 
tional endometrial biopsies were performed 
on one to four occasions in 21 of the 28 
patients traced. The curette used in all the 
endometrial biopsies in this series was of 
the type designed by Sharman and Shee- 
han.** It is of interest to note that in every 
case the cervix appeared to be healthy. In 
only 10 of the 21 patients were tuberculous 
lesions found in every specimen examined. 
This shows that the tuberculous lesions of 
the endometrium in the present series of 
cases are often very scanty. A single nega- 
tive biopsy in cases of sterility or functional 
uterine haemorrhage does not eliminate the 
possibility of tuberculosis of the endome- 
trium. A thorough curettage with histolo- 


gical study of all the endometrium removed 


should be carried out in all such cases. The 
advisability of examining several sections 
of endometrium betore excluding tubercu- 
losis has been stressed by Dogra,"* Héhne™ 
and Jameson.’ 

In 3 of the cases in which inoculation of a 
guinea-pig with tissue removed by endome- 
trial biopsy gave a positive result, histolo- 
gical examination of endometrium removed 
simultaneously did not show any evidence 
of tuberculosis. Serial sections were then 
made of all the tissue remaining in the 3 
blocks, and in 2 of the cases tuberculous 
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foci were found in this detailed search. This 
emphasizes the fact that reliance must not 
be placed on a single section. in eliminating 
tuberculosis of the endometrium. 

In known cases of tuberculous endome- 
tritis, examination of single slides gives 
negative findings in a third of the cases. In 
the present paper the incidence of tubercu- 
losis is recorded as 1.1 per cent of all curet- 
tings examined, but these examinations 
were nearly always made on single sections. 
If serial sections of all curettings had been 
studied it may reasonably be considered 
that an incidence of at least 1.6 per cent 


would have been found. It is very possible - 


that if routine guinea-pig inoculations had 
been made from every curetting, a higher 
percentage still would have been found. The 
same considerations apply to the incidence 
of tuberculous endometritis in patients with 
sterility ; the figures of 5 to 7 per cent quoted 
previously are presumably an underesti- 
mate of the true incidence. 


DISCUSSION. 


The above findings show that it is quite 
easy to miss tubercles in the endometrium 
unless plenty of tissue is examined and serial 
sections are studied. Nevertheless there 
seems to be some difficulty in recognizing 
tubercles in the early part of the menstrual 
cycle; there was not a single case identified 
as tuberculous endometritis among the pa- 
tients curetted during the first week of the 
menstrual cycle. 

This raises the very interesting question 
of whether the tubercles grow as a fresh 
crop in each cycle of the endometrium and 
are shed at menstruation, or whether they 
remain continuously in the endometrium. 
The former view is in accordance with most 

of the findings: 

- (a) The tubercles are chiefly situated in 
the superficial layers of the endometrium. 

(b) They are always miliary in type and 
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have histological appearances suggesting an 
age of a few weeks at most. 

(c) Central caseation is most marked to- 
wards the end of the cycle. 

(d) Even if they are present in the first 
week of the cycle as histologically recog- 
nizable entities, they must be very smal 
and widely separated, so that, in fact, they 
could not be identified in the present study, 
even though nearly all the patients at this 
stage were fully curetted. 

The tubercles appear to be more nu- 
merous and more easily recognized in the 
last week or two of the cycle. The propor- 
tion of positive specimens in Table J is high 
in the last week despite the fact that 26 of the 
32 examinations at this stage were made on 
only a small biopsy fragment of endome- 
trium. On the other hand the tubercles in 
the second week of the cycle are of the same 
average size as in the last week of the cycle; 
it is difficult to bring this into agreement 
with the view that all the tubercles are shed 
at menstruation. 

Assuming that there is a shedding of the 
tubercles at menstruation, the further ques- 
tion arises of how the continuous reinfection 
occurs. Jameson® suggests that it may be 
from diseased Fallopian tubes; other possi- 
bilities are that tubercles remain in the 
basal layer and spread to the developing en- 
dometrium or that reinfection occurs from 
infected menstrual blood. Information on 
this matter could be obtained from two 
sources : 

(a) Thorough curetting or hysterectomy 
in the first 2 or 3 days after menstruation, 
with detailed histological study of all the 
endometrium. 

(6) Bilateral salpingectomy followed by 
frequent biopsy and inoculation of the en- 
dometrium into guinea-pigs for several 
months afterwards to see if a cure was ob- 
tained. It has, unfortunately, not been pos- 
sible to carry out either of these procedures 
in the present study. 
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BACTERIOLOGY. | 


Examination of Endometrium for Tubercle 
Bacilli. 


The difficulty of finding tubercle bacilli in 
the endometrium in tuberculous endometri- 
tis has been emphasized by the following 
writers: Jameson,’ Pozzi,* Schottlander,** 
Steven,*’ Stewart,** Tamis,** Teacher,” 
Thomson,** Vineberg.”* The cases referred 
to by most of these authors were of the gross 
type. An attempt was made in the present 
series to find tubercle bacilli in the endome- 
trium by the Ziehl-Neelsen method of stain- 
ing in 41 of the 49 specimens showing tuber- 
culous lesions. Tubercle bacilli could not 
be found by this method in any of the sec- 
tions examined. This is, however, not in 
any way to be taken as evidence against the 
tuberculous nature of the lesions, as is well 
known to anyone who has tried to find the 
organism in sections of tuberculous lesions 
in other parts of the body. Staining of the 
vaginal secretions for tubercle bacilli as sug- 
gested first by Babés’* and Cummings” was 
not employed in any of the present cases. 


Guinea-pig Inoculation. 


Injection of a guinea-pig with tissue re- 
moved by endometrial biopsy was carried 
out in 16 of the patients. The method 
employed was as follows: The material ob- 
tained by endometrial biopsy was placed 
in I to 2 c.c. normal saline and left in the 
incubator for an hour or two until ready 
for use. The tissue was then ground up and 
mixed with the saline, and the fluid was in- 
jected subcutaneously into the inner aspect 
of the thigh of the guinea-pig. The animal 
was killed 6 to 8 weeks later. The tubercu- 
lous lesions at 6 weeks were very early and 
were confined to the spleen; it is better to 
leave the animals for 8 weeks as the lesions 
are then much more extensive. 


The results obtained were as follows: In 
6 of the 16 guinea-pigs evidence of tubercu- 
losis was not found. As will be discussed 
later, these cases may very tentatively be 
regarded as possibly healed. A portion of 
endometrium, taken at the same time as that 
injected into the guinea-pig, was examined 
in 3 of the 6 cases; evidence of tuberculosis 
was not found in any of these specimens. 

In the other 10 animals extensive tubercu- 
losis was present. This was confirmed in all 
cases by finding tubercle bacilli in smears 
taken from the splenic lesions. Endome- 
trium taken at the same time as that in- 
jected into the guinea-pig was examined in 
8 of the 10 cases. Tuberculous lesions were 
seen in 7 of the 8 specimens examined. As 
has already been mentioned, a study of 
single sections of these specimens showed 
tuberculous lesions in only 5 cases; the other 
2 cases were proved histologically only after 
cutting serial sections of all the tissue avail- 
able. It is thus re-emphasized that while a 
positive endometrial biopsy indicates that 
the tuberculous infection is still present, a 
negative biopsy does not in any way prove 
that the condition is healed. Negative serial 
sections are of more value than a negative 
single slide in assessing the progress of a 
case. There is, of course, a much greater 
chance of including one or more tubercu- 
lous foci in the amount of endometrium used 
for guinea-pig injection than in a single 
microscopic section. 

In 7 of the cases in which inoculation of a 
guinea-pig was positive, incculation of cul- 
ture media was carried out from the splenic 
lesions. Loéwenstein’s medium was inocu- 
lated in every case, and in several instances 
Dorset’s egg medium and Petrognani’s 
medium were employed in addition. Direct 
culture from endometrium was not at- 
tempted. A growth of tubercle bacilli was 
obtained in 4 of the 7 cases. One was of 
the bovine type and 3 were of the human 


type. 











AETIOLOGY. 


A great deal has been written in the litera- 
ture on the subject of primary tuberculosis 
of the uterus. This term is quite unsatisfac- 
tory as it is impossible to prove that tuber- 
culosis ever begins in the uterus. Although 
evidence of tuberculosis of other pelvic 
organs could not be found in any of the 
34 cases in the present series, and although 
active tuberculous foci in other parts of the 
body were only found in a small proportion 
of the cases, there does not seem to be any 
justification for considering a case to be 
one of primary uterine tuberculosis on 
clinical grounds alone. The possibility of 
a subclinical tuberculous infection of the 
Fallopian tubes cannot be excluded, and 
it is also impossible to eliminate with cer- 
tainty latent tuberculous lesions in other 
organs, particularly the lungs, lymph 
glands and peritoneum. 


Health of Husbands. 


It was not found practicable in this inves- 
tigation to make an examination of all the 
husbands for evidence of genital tubercu- 
losis. Five of the husbands were examined 
in the Urological Department of the Glas- 
gow Royal Infirmary. Evidence of genito- 
urinary tuberculosis was not found in any 
of these men, the only abnormality dis- 
covered being marked deficiency of sper- 
matozoa in the seminal fluid in one case. 

The patient was asked about her hus- 
band’s health in 19 of the present cases; in 
18 instances the husband was said to be 
healthy and in most cases was engaged in 
heavy manual labour. The husband of the 
remaining patient had died of pulmonary 
tuberculosis 4 years after the initial diag- 
nosis of tuberculosis of the endometrium 
‘in the wife had been made; he had been ill 
for 10 years and was nursed by his wife. 

The possibility of transmission of tuber- 
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culosis during coitus in cases in which the 
husband is suffering from tuberculous dis- 
ease of the genital organs was first suggested 
by Cohnheim”™ and Verneuil.’* This ques- 
tion has since been discussed in numerous 
papers, and it is generally agreed that al- 
though such an occurrence is extremely rare 
there is a definite possibility that primary 
tuberculosis of the cervix or body of the 
uterus may develop in this manner. A num- 
ber of cases of transmission of genital tuber- 
culosis in this way have been reported. It 
has also been suggested that primary uterine 
tuberculosis may develop in instances in 
which the husband is suffering from pul- 
monary tuberculosis. Bauereisen”* has re- 
ported a case in which an autopsy was per- 
formed on the widow of a man suffering 
from pulmonary tuberculosis; the only evi- 
dence of tuberculous disease was a local 
infection of the endometrium. 


FOLLOW-UP. 


Of the 34 patients in the present series 6 
could not be traced after leaving hospital. 
The average duration of the follow-up in 
the remaining 28 cases was 3 years, the 
longest period being 7 years and the shortest 
6 weeks. 

Menstrual changes. In 4 patients profuse 
menstrual periods had become normal and 
in I an irregular cycle had become regular. 
In 2 other patients an artificial menopause 
had been produced, 1 by deep X-ray 
therapy, the other by hysterectomy. Men- 
struation was unchanged in the remaining 
patients. 

Pregnancy. Pregnancy had not occurred 
in any of the patients traced. A number 
of authors, however, have reported cases 
in which pregnancy developed in a tuber- 
culous uterus: Casper,’* Cooper,’’ Cuzzi,”* 
Deymel,’* Kraus,** Mensing,*’ Schmorl and 
Kockel,* Schiill,** Thorn.** The subject is 
discussed in detail, by Fruhinsholz and 
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Feuillade.** Cornil,** Hoffmann,*’ Leuret** 
and Moulonguet** consider that pregnancy 
may aggravate the tuberculous genital 
lesion, while Moulonguet*® states that the 
child may be affected by the tuberculous 
infection. Cases of pregnancy in a tubercu- 
lous Fallopian tube have been described by 
Hoppner,** Stein’? and Stevenson and 
Wharton,” and the literature on such cases 
is reviewed in these papers. 

In view of the fact that most of the cases 
of uterine tuberculosis reported by these 
authors were of the gross type, it appears 
that pregnancy is not impossible in the pre- 
sent type of uterine tuberculosis if the Fal- 
lopian tubes are not occluded. It should 
be noted here that the numerous cases re- 
ported in the literature of acute generalized 
tuberculosis arising in the puerperium and 
involving the uterus are outside the scope 
of the present discussion. 

Pelvic examination. A pelvic examina- 
tion was made in 25 of the 28 patients fol- 
lowed up. In 23 cases the pelvic findings 
were exactly as before, and there was not 
any evidence of spread to other pelvic 
organs. There was gross involvement of 
both Fallopian tubes in one of the other 
cases; the pelvic spread was confirmed at 
laparotomy. In the remaining case a small 
right-sided ovarian cyst was found to have 
developed. 


Spread of Tuberculosis to Other Organs 
Outside the Pelvis. 


‘ In 2 patients tuberculosis of the spine had 
developed ; one patient ultimately died from 
this disease, the other is having sanatorium 


treatment. The latter was the patient who . 


had had uterine fibroids and had been 
treated for this condition by subtotal hys- 
terectomy. A study of the literature reveals 
only one case of spread of tuberculosis from 
the uterus to the spine (Turner®’), but a 
number of authors have described cases in 
which uterine tuberculosis was later fol- 
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lowed by tuberculous meningitis: Astrié,”® 
Braye,** Henkel,*® Paviot,** Weil.*’ 

The chest was X-rayed in 17 cases. The 
findings were quite negative in 13 of these. 
In 3 patients radiological signs of active 
pulmonary tuberculosis were found. One of 
these, as noted previously, had well-marked 
physical signs when first seen; in the other 
2 patients the chest had appeared normal 
clinically when they were in hospital. 
Spread to other pelvic organs was not found 
in any of these patients. In the fourth case 
healed tuberculous lesions of both lungs 
were found; this is the patient who later 
died of spinal tuberculosis, which was dis- 
covered radiologically at the same time as 
the healed pulmonary lesions. Curtis” 
states that almost every case of uterine 
tuberculosis is associated with a pulmonary 
lesion, but the present investigation does 
not support this view. A history suggestive 
of tuberculosis was given in only 1 of the 4 
patients with X-ray evidence of pulmonary 
tuberculosis; this patient had had pleurisy 
with effusion 7 years previously. 

A number of writers are of the opinion 
that there is a danger of spread of the tuber- 
culous process following minor operations 
by the vaginal route in patients with tuber- 
culosis of the uterus ; actual examples of this 
have been described by Barthélemy,” 
Biingeler,'** Diethelm and Ramsey,’* Gra- 
fenberg,’*’ Ménch,**? Muret** and Péraire.'”* 
On the other hand, Muret** and Vogt* state 
that such danger is slight. In most of the 
cases cited it could not be ascertained 
whether the original condition was con- 
fined to the uterus or whether the adnexa 
were also involved. One would expect a 
much greater tendency to distant spread in 
cases of widespread pelvic tuberculosis 
treated surgically, but the literature on the 
subject does not suggest that this is the case. 
Evidence of local or distant spread of the 
tuberculous process was not found in any 
of the present cases during their stay in 
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hospital after operation. Of the 5 patients 
who showed spread of the tuberculous pro- 
cess when followed up, one had had sub- 
total hysterectomy performed. The other 
4 patients had all had dilatation of the cer- 
vix and full curettage carried out; 2 of them 
also had had tubal insufflation and 3 had 
had one or more endometrial biopsies. It is 
of interest to note that in the patient with 
pelvic spread of the tuberculosis, tubal in- 
sufflation was not performed. 


PROGNOSIS. 


A great deal has been written in the 
literature on the prognosis of genital tuber- 
culosis in general, but the prognosis in cases 
of tuberculosis apparently limited to the 
endometrium has received little attention. 
Daniel considers that the outlook in such 
cases must be regarded as grave and 
states that death may result. Consequently 
he advocates hysterectomy in every case. 
Bush" is of the opinion that a tuberculous 
uterus cannot be left with impunity, but 
does not think that the danger of leaving it 
is great. 

Of the present patients followed up, only 
one had any active treatment after the diag- 
nosis of endometrial tuberculosis had been 
made; this patient was treated by deep 
X-ray therapy and 2 years later was free 
from symptoms and did not show any sign 
of spread of the tuberculous process. 

A study of the present series shows that 
the prognosis in tuberculosis apparently 
confined to the endometrium must be 
guarded. Of the 28 patients traced, tuber- 
culosis of the spine developed in 2 and 
caused the death of 1 of them. Spread to 
other pelvic organs occurred in a further 
case; in 2 other instances active pulmonary 
tuberculosis was found to have developed, 
the condition being confirmed by X-ray 
examination. The time elapsing between 
dismissal from hospital and discovery of the 
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spread ranged from I to 4 years (average 
2.4 years). The patient with extensive 
tuberculosis limited to the uterus did not 
show any evidence of spread of the tuber- 
culous process. 

Healed cases. In the literature, when 
healing of uterine tuberculosis is said to 
have occurred, this statement appears to 
have been based only on clinical grounds 
in most of the cases, and on histological 
grounds in the remainder. The only ex- 
ception to this statement is Hedley’s’” case 
of uterine tuberculosis, in which guinea-pig 
inoculation with endometrium was subse- 
quently found to be negative. A study of 
the present series will show that it is not 
possible to regard a case of uterine tuber- 
culosis as healed on histological or clinical 
grounds alone. For satisfactory proof of 
healing a series of negative histological and 
guinea-pig results over a considerable 
period of time is probably necessary. If 
possible, the biopsies should be made to- 
wards the end of the menstrual cycle and 
serial sections of the tissue removed should 
be cut. 

Possibility of spontaneous healing. The 
possibility of spontaneous healing of tuber- 
culosis of the endometrium must be con- 
sidered in assessing the prognosis in this 
condition. Murphy’ denies that this can 
occur, but is obviously speaking of the 
gross type of uterine tuberculosis. Several 
writers,,on the other hand, are of the 
opinion that spontaneous healing is pos- 
sible: Benthin,’** Daniel,* Gerich,*® Ro- 
chat,'’’ Schréder.'** Daniel* quotes several 
authors who have reported cases in which a 
healed tuberculous nodule was found in the 
uterus at operation for prolapse. Four 
cases in the present series gave negative 
guinea-pig inoculation and negative his- 
tology and may possibly be regarded as 
examples of spontaneous healing. In these 
cases only endometrial biopsy had been 
performed and not full curettage, and the 
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negative findings were in only 1 specimen 
from each case, so that the diagnosis of 
healing is not at all well substantiated. 

Possibility of cure followimg curettage. 
A number of writers have stated that tuber- 
culosis limited to the endometrium may be 
cured by curettage: Brocq,'’’ Daniel,’ 
Foster,’’’ Goodall,?? Halbertsma,'*’ Hed- 
ley,’°? Jameson,” Kroemer,**” Munch- 
meyer,''* Muret,** Reinhart and Moore,’"* 
Rochat,'’’ Schréder,’’* Simmonds,** Sip- 
pel,''® Solomons,’'* Tourneux,’'’ Vogt,*° 
Walther.*'* Two cases in the present series 
may possibly be of this type, but this is cer- 
tainly doubtful because in one instance 
guinea-pig inoculation was performed only 
6 weeks after the initial curettage, and in 
the other, active pulmonary tuberculosis 
was found at the follow-up. In each of 
these cases histological examination and 
guinea-pig inoculation with tissue removed 
at biopsy were negative. 


Possibility of Cure Following Other Forms 
of Treatment. 


(a) Hysterectomy with conservation of 
the appendages was carried out in 1 of 
the present cases; the patient later de- 
veloped spinal tuberculosis. 

(b) Salpingectomy conserving the uterus 
and ovaries was not performed in any case; 
the theoretical purpose of such a procedure 
would be to remove the potential source of 
reinfection and to leave menstruation to 
shed off the existing endometrial lesions. 

. (c) Deep X-ray therapy causing cessa- 
tion of menstruation and consequently a 
radical functional alteration of the endome- 
trium, was employed in 1 case; when fol- 
lowed up, the patient was well and evidence 
of spread to other organs was not found. 


SUMMARY. 


Three main varieties of tuberculosis of 
the endometrium are recognized. The first 
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is quite common and forms merely a trifling 
part of a widespread genital tuberculosis. 
The second type is rare and the tuberculous 
lesions are very gross but are limited to the 
uterine body. In the third type, which is 
also confined to the body of the uterus, the 
infection produces only small, isolated 
tubercles in the endometrium. The findings 
of the present investigation show that this 
third type is relatively common. 

In 6,385 specimens in which the endome- 
trium was examined histologically, tuber- 
culosis, was found in 1.1 per cent. The 
tuberculous specimens were obtained from 
58 cases, 24 of which were of the first type, 
1 of the second and 33 of the third. The 
second: and third groups form the subject 
of the present study. In all 34 cases the diag- 
nosis was unsuspected before operation. 

The primary complaint was sterility in 24 
cases, uterine bleeding in 9 and vaginal dis- 
charge in. The finding of tuberculosis in 
about 5 per cent of patients complaining of 
sterility demonstrates the necessity for care- 
ful histological examination of the endome- 
trium in all such cases. The chances of 
finding tuberculous lesions in the endome- 
trium probably increase slightly towards 
the end of the menstrual cycle. Twenty 
sterility patients had tubal insufflation per- 
formed, and the Fallopian tubes were found 
to be blocked in 16 of these. In 5 out of 
16 sterility cases in which the endometrium 
was removed premenstrually, a periodic or 
total anovulatory cycle was found. 

In an average follow-up of 3 years, preg- 
nancy had not occurred in any of the 28 
patients traced. Gross spread to other pelvic 
organs was found once in 25 patients ex- 
amined vaginally. Tuberculosis of the 
spine had developed in 2 other instances. 
An X-ray examination of the chest was 
made in 17 cases, and evidence of tubercu- 
lous disease was found 4 times. 

In 16 cases injection of a guinea-pig with 
tissue removed by endometrial biopsy was 
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carried out, simultaneous histological ex- 
amination being made when possible. 
Tuberculosis developed in 10 of the 16 
animals. Guinea-pig inoculation was found 
to be a more accurate test of activity than 
histological examination. 

The prognosis in such cases must be 
guarded. 


Since completing this study 1285 speci- 
mens of endometrium have been examined 
histologically and: tuberculosis has been 
found 27 times (2.1 per cent). These figures 
are in reasonable agreement with the pre- 
sent findings. 


I should like to express my thanks to 
Dr. H. L. Sheehan for his helpful criticism 
and advice throughout the investigation. 
Thanks are also due to Dr. McIntyre, Dr. 
Hewitt and Dr. Clement for permission to 
publish these cases, to Dr. Hewitt for pre- 
paring the microphotographs, to Dr. Shar- 


man for access to his sterility records and . 


to Mr. W. Wilson for his co-operation and 
assistance. 
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Further Investigations on the Histidine and the Histamine 
Metabolism in Normal and Pathological Pregnancy * 


BY 
R. KAPELLER-ADLER,f Ph.D. (Vienna), D.Sc. (Edinburgh), 
AND 
E. ApLer, M.D. (Vienna), L.R.C.P., M.R.C.S. (London). 
From the Biochemical Laboratory of the Royal Infirmary, Edinburgh. 


IN a recent paper one of us’ has demon- 
strated that histidine is a constituent of the 
urine throughout normal human _preg- 
nancy, the amounts excreted ranging 
between 15 and 50 mgm. per cent. Histi- 
dinuria appears not to be appreciably 
affected in cases of mild pre-eclamptic 
toxaemia but is,considerably decreased, or 
sometimes even absent, in patients suffer- 
ing from severe pre-eclamptic toxaemia. 
Further the isolation of histamine from the 
urine of several patients with toxaemia of 
pregnancy has been reported, and the 
suggestion has been made that histamine 
may possibly be a causative factor of that 
disease complex. In normal pregnancy 
urine only traces of histamine have been 
found. 

The object of the present work was to 
extend these investigations on the histidine 
and histamine metabolism in pregnancy 
by ‘the inclusion of a greater number of 
cases of normal pregnancy, as well as of 
various types of pregnancy toxaemia. 


EXPERIMENTAL PROCEDURE. 


The excretion of histidine and histamine 
in the urine of 87 various cases of preg- 


nancy has been studied. The urine of each 
patient has daily been tested for histidine 
on at least 5 consecutive days by a tech- 
nique described in a previous communica- 
tion (l.c.). At the same time the isolation 
of histamine in the form of its flavianate 
has been attempted by the modified 
method previously communicated.* It 
must be pointed out, however, that whereas 
in the previous experiments large quantities 
of urine (23 litres to 52 litres) were partly 
used for the isolation of histamine, in this 
work only small amounts of urine (3000 
c.c.) have been investigated in this respect. 


RESULTS. 


The results are shown in the following 
paragraphs. 

I. NORMAL PREGNANCY CASES. 

Nineteen patients in the 12th to 42ndiweeks of 
pregnancy were investigated. No albuminuria. 
Blood-pressure normal. Histidine excretion normal 
(++ to +++). Histamine diflavianate: trace. 


II. PaTHOLoaicat CasEs. 
A. NON-TOXAEMIC CASES. 


1. Organic Heart Disease. 


Patient No. 1. 22 weeks of pregnancy. 3-para. 
No albumin in the urine. Blood-pressure, roo/8o. 


* The substance of this paper was reported at a meeting of the Biochemical Society 


in Glasgow on June 6th, 1942. 


+ In receipt of a full time research grant from the Medical Research Council, 
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Patient No. 2. 35 weeks of pregnancy. 9-para. 
No albumin. Blood-pressure, 100/80. Histidine: 
++ to +++. Histamine diflavianate: trace. , 
2. Essential hypertension. 


Patient No. 1. 23 weeks of pregnancy. 6-para. 


Albumin: trace. Blood-pressure, 235/142; 
260/140. Histidine: ++. Histamine diflavian- 
ate: trace. 


Patient No. 2. 32 weeks of pregnancy. 4-para. 
Blood-pressure, 210/130; 170/110. Albumin: +. 
Histidine: ++. Histamine diflavianate: trace. 


3. Anaemia. 


Patient No. 1. 24 weeks of gestation. 8-para. 
No albumin. Blood-pressure, 110/70. Histidine: 
+++. Histamine diflavianate: trace. 

Patient No. 2. 34 weeks of pregnancy. o-para. 
No albumin. Blood-pressure, 110/65. Histidine: 
++. Histamine diflavianate: trace. — 


4. Pyelitis. 

Patient No. 1. 14 weeks of pregnancy. 1-para. 
Albumin: ++. Blood-pressure, 110/75. Histi- 
dine: +++. Histamine diflavianate: trace. 

Patient No. 2. 22 weeks of gestation. o-para. 
Albumin: +. Blood-pressure, 110/60. Histidine: 
++. Histamine diflavianate: trace. 

Patient No. 3. 22 weeks of pregnancy. 2-para. 
Albumin: trace. Blood-pressure, 80/50. Histi- 
dine: +. Histamine diflavianate: trace. 

Patient No. 4. 26 weeks of gestation. o-para. 
Albumin: trace. Blood-pressure, 90/55. Histi- 
dine: +. Histamine diflavianate: trace. 

Patient No. 5. 28 weeks of pregnancy. o-para. 
Albumin: trace. Blood-pressure, 120/70. Histi- 
dine: ++. Histamine diflavianate: trace. 


B. CasEs OF THREATENED ABORTION. 


Patient No. 1. ro weeks of pregnancy. o-para. 
No albumin. Histidine: +++. Histamine 
diflavianate : trace. 

Patient No. 2. 15 weeks of pregnancy. 3-para, 
1 miscarriage. No albumin. Histidine: +++. 
Histamihe diflavianate: trace. 


Patient No. 3. 11 weeks of pregnancy. 3-para. 
1 miscarriage. No albumin. Histidine: + to ++. 
Histamine diflavianate: trace. 
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Histadine: +++. Histamine diflavianate: trace. 


Patient No. 4. 13 weeks of pregnancy. 3-para, 
I miscarriage. No albumin. Histidine: + +. 
Histamine diflavianate: trace. 

Patient No. 5. 16 weeks of pregnancy. o-para. 
No albumin. Histidine: +. Histamine diflavian- 
ate: trace. 

Patient No. 6. 19 weeks of pregnancy. 2-para, 
I miscarriage. Albumin: trace. Histidine: + to 
++. Histamine diflavianate: trace. 

Patient No. 7. 21 weeks of pregnancy. o-para. 
No albumin. Histidine: +++. 
diflavianate: trace. 

Patient No. 8. 19 weeks of gestation. o-para. 
No albumin. Histidine: +. Histamine diflavian- 
ate: 49.2 mgm. out of 3,000 c.c. of urine. 

Patient No. 9. 24 weeks of gestation. 5-para. 
No albumin. Histidine: +++. Histamine 
diflavianate: 4.0 mgm. out of 3,000 c.c. of urine. 

Patient No. 10. 27 weeks of pregnancy. 3-para, 
I miscarriage. No albumin. Histidine: ++ to 
+++. Histamine diflavianate: 35.6 mgm. out of 
3,000 c.c. of urine. 


Histamine 


C. Toxaemic CAsEs. 


1. Cases of Hyperemesis Gravidarum. 


Patient No, 1. 12 weeks of pregnancy. o-para, 
I miscarriage. Albumin: trace. Blood-pressure, 
120/80. Histidine: +. Histamine diflavianate: 
16.68 mgm. out of 3,000 c.c. of urine. 

Patient No. 2. 13 weeks of pregnancy. o-para. 
Albumin: o to trace. Blood-pressure, 110/60. 
Histidine: ++. Histamine diflavianate: 15.72 
mgm. out of 3,000 c.c. of urine. 

Patient No. 3. 12 weeks of pregnancy. 1-para. 
No albumin. Blood-pressure, 118/70. Histidine: 
+ to ++. Histamine diflavianate: .20.49 mgm. 
out of 3,000 c.c. of urine. 

Patient No. 4. 10 weeks of pregnancy. I-para. 
No albumin. Blood-pressure, 90/70. Histidine: 
++ to +++. Histamine diflavianate: 25.32 mgm. 
out of 3,000 c.c. of urine. 

Patient No. 5. 8 weeks of pregnancy. 3-para, 
I miscarriage. No albumin. Blood-pressure, 110/80. 
Histidine: ++. Histamine diflavianate: 31.26 
mgm. out of 3,000 c.c. of urine. 

Patient No. 6. 11 weeks of pregnancy. 1I-para. 
No albumin. Blood-pressure, 105/65. Histidine: 
++ to +++. Histamine diflavianate: 62.76 
mgm. out of 3,000 c.c. of urine. 
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Patient No. 7. 18 weeks of pregnancy. o-para. No albumin. Blood-pressure, 120/80. Oedema: 
No albumin. Blood-pressure, 100/65. Histidine: ++. Histidine: ++ to +++. Histamine 
- ++. Histamine diflavianate: 38.85 mgm. out of diflavianate: 9.7 mgm. out of 3,000 c.c. of urine. 
a 3,000 c.c. of urine. Patient No. 9. 36 weeks of pregnancy. o-para. 
; Patient No. 8. 19 weeks of pregnancy. o-para. Albumin: trace. Blood-pressure, 140/90. No 
™ Albumin: none to trace. Blood-pressure, 100/60. oedema. Histidine: +. Histamine diflavianate: 
a Histidine: +. Histamine diflavianate: 30.66 out 23.1 mgm. out of 3,000 c.c. of urine. 
( 
of 3,000 c.c. of urine. Patient No. 10. 36 weeks pregnant. 1-para.-No 
"a Patient No. 9. 13 weeks of pregnancy. 2-para. albumin. Blood-pressure, 140/110. No oedema. 
“a No albumin. Blood-pressure, 80/50. Histidine: Histidine: +++. Histamine diflavianate: trace. 
me 
++ to +++. Histamine diflavianate: trace. Patient No. 11. 37 weeks pregnant. o-para. 
7 Patient No. 10. 12 weeks of pregnancy. o-para. Blood-pressure, 146/114. Oedema: ++. Histi- 
it No albumin. Blood-pressure, 100/80. Histidine: dine: ++. Histamine diflavianate: 7.2 mgm. 
++ to +++. Histamine diflavianate: trace. out of 3,000 c.c. of urine. 
- Patient No. 11. 9 weeks of pregnancy. 3-para. Patient No. 12. 38 weeks of pregnancy. o-para. 
"ie No albumin. Blood-pressure, 110/70. Histidine: Albumin: +.  Blood-pressure, 150/110. No 
“a ++ to ++4-. Histamine diflavianate: trace. oedema. Histidine: +. Histamine diflavianate: 
i. 26.2 mgm. out of 3,000 c.c. of urine. 
ti 2. Cases of Mild Pre-eclamptic Toxaemia. ‘Patient No. 13. 38 weeks pregnant. o-para. 
Albumin : ‘ Blood-pressure, ; 
of Patient No 1. 24*weeks of pregnancy. o-para, a. ca wr i eens — 
: Z ‘ : Oedema: +. Histidine: ++. Histamine 
I miscarriage. No albumin. Blood-pressure, Ses 
Oed ik ie Ne ale diflavianate: trace. 
a ons pom t wi re ge ; i) * oe Patient No. 14. 39 weeks pregnant. 2-para. No 
7 as dad es eee 3 albumin. Blood-pressure, 160/105. No oedema. 
pei arty Histidine: + to + +. Histamine diflavianate: 21.4 
Patient No. 2. 31 weeks of pregnancy. 0-para. : 
- i719) Blood- mgm. out of 3,000 c.c. of urine. 
pereee: OY Se, ee ee Patient No. 15. 39 weeks pregnant. 2-para. No 
sale Oedema: +. Histidine, +. Histamine diflavian- : ie 7 ; ; 
= ini 2th ain: te UE Sale, halle albumin. Blood-pressure, 140/90. No oedema. 
Pe ee enti 3 Histidine: ++. Histamine diflavianate: 14.8 
" Patient No. 3. 32 weeks of pregnancy. o-para. mgm. out of 3,000 c.c. of urine. 
i Albumin: ++. Blood-preseure, 140/100. Ocede- P&tient No. 16. 39 weeks pregnant. 1-para. 


ma: ++. Histidine: ++ to +++. Histamine 
ia diflavianate: 180.6 mgm. out of 3,000 c.c. of urine. 
Patient No. 4. 32 weeks of pregnancy. o-para. 


- Noalbumin. Blood-pressure, 140/105. No oedema. 
i Histidine: + + to +++. Histamine diflavianate : 
” 20.4 mgm. out of 3,000 c.c. of urine. 
“Patient No. 5. 33 weeks pregnant. o-para. 
“ Albumin: trace. Blood-pressure, 150/100. 
“ Oedema: +. Histidine: + to ++. Histamine 
i diflavianate: trace. 
" Patient No. 6. 33 weeks pregnant. o-para. 
“4 Albumin: +. Blood-pressure: 130/100. Oedema, 
6 +. Histidine: + + to + + +. Histamine diflavian- 
ate: 136.9 mgm. out of 3,000 c.c. of urine. 
. Patient No. 7. 34 weeks pregnant. 1-para. 
» Albumin: trace. Blood-pressure, 150/90. Oedema : 
‘ ++. Histidine: ++. Histamine diflavianate: 


5 mgm. out of 3,000 c.c. of urine. 


Patient No. 8, 32 weeks pregnant.  1-para, 





es 


Albumin: trace. Blood-pressure, 130/90. Oedema : 
+. Histidine: ++. Histamine diflavianate: 
trace. 


3. Cases of Severe Pre-eclamptic Toxaemia. 


Patient No. 1. 24 weeks pregnant. 
Albumin: +++.  Blood-pressure, 
Oedema: +++. Histidine: o to +. 
diflavianate: trace. 


Patient No. 2. 26 


o-para. 
210/110. 
Histamine 


weeks pregnant. o-para, 
I miscarriage. Albumin: + + + +. Blood-pressure, 
160/100. No oedema. Histidine: trace to +. 
Histamine diflavianate: trace. 

Patient No. 3. 30 weeks pregnant. o-para, 1 
miscarriage. Albumin: + +++. Blood-pressure, 


180/130. Oedema: +. Histidine: trace. Hista- 
mine diflavianate: faint trace. 

Patient No. 4. 32 weeks pregnant. o-para. 
Albumin; +++, Blood-pressure, © 220/ 160, 
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Oedema: +. Histidine: trace. Histamine 
diflavianate: o. 

Patient No. 5. 32 weeks pregnant. 2-para, 2 


miscarriages. Albumin: solid. Blood-pressure, 
175/110. Oedema: ++. Histidine: o to faint 
trace. Histamine diflavianate: o. 

Patient No. 6. 32 weeks pregnant. o-para. 
Albumin: +. Blood-pressure, 190/110. Oedema: 
+. Histidine: +. Histamine diflavianate: trace. 


Patient No. 7. 34-weeks pregnant. o-para. 
Albumin: ++++.  Blood-pressure, 180/110. 
Oedema: +++. Histidine: o to trace. Hista- 
mine diflavianate: trace. 

Patient No. 8. 34 weeks pregnant. o0-para. 
Albumin: _ solid. Blood-pressure, 210/140. 
Oedema: 0. Histidine: trace. Histamine 
diflavianate:: faint trace. 

\ 
4. Cases of Eclampsia. 
Patient No. 1. 29 weeks pregnant. 1-para. 


3 fits before admission to the hospital. Albumin: 
solid. Blood-pressure, 190/140. Oedema: +++. 
Histidine: 0. Histamine diflavianate: faint trace. 
Patient No. 2. 40 weeks pregnant. o0-para. 
14 fits before admission to the hospital. Albumin: 
solid. Blood-pressure, 165/100. Oedema: o. 
Histidine: 0. Histamine diflavianate: o. 


D. MISCELLANEOUS CASES. 
1. Diabetes + Pyelitis. 


Patient No. 1. First pregnancy. 26 weeks preg- 
nant. o-para. Albumin: +. Blood-pressure, 
120/90. Oedema: +. Histidine: +++. Hista- 
mine diflavianate: 47.7 mgm. out of 3,000 c.c. of 
urine. 

Second pregnancy. (a) 
t-para. Albumin: +. 
No oedema. 


14 weeks pregnant. 
Blood-pressure, 120/80. 
Histidine: +++. Histamine 
diflavianate: trace. (b) 31 weeks pregnant. 
Albumin: +. Blood-pressure, 140/85. Slight 
oedema. Histidine: +++. Histamine diflavian- 
ate: 35.2 mgm. out of 3,000 c.c. of urine. 


2. Thyrotoxicosis. 


Patient No. 1. 
albumin. 


29 weeks pregnant. o-para. No 
Blood-pressure, 110/70. No oedema. 


Histidine: + + to +++. Histamine diflavianate : 
215.6 mgm. out of 3,000 c.c. of urine. 








Histidine: 
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3. Acute Hydramnios. 

Patient No. 1. 24 weeks pregnant. 1-para. No 
albumin. Blood-pressure, 115/70. No oedema. 
+++. Histamine diflavianate: 70.1 
mgm. out of 3,000 c.c. of urine. 


4. Cerebral Haemorrhage. 

Patient No. 1. 32 weeks pregnant. o-para. No 
albumin. SBlood-pressure, 110/70. Histidine: 
++ to +++. Histamine diflavianate: 13 mgm. 
out of 3,000 c.c. of urine. 


5. Peripheral Neuritis. 

Patient No. 1. 22 weeks pregnant. o-para. No 
albumin. Blood-pressure, 120/70. Histidine: + 4 
to +++. Histamine diflavianate: 84.5 mgm. out 
of 3,000 c.c. of urine. 


E. PuEeRPERIUM. 


1. After Normal Pregnancy. 
Patient No. 1. Histidine:* ++ to +. 
mine diflavianate: trace. 


Hista- 


2. After Severe Pre-eclamptic Toxaemia. 


Patient No. 1. Histidine: o. Histamine 
diflavianate: trace. 

Patient No. 2. Histadine: o. Histamine 
diflavianate: faint trace. 

3. After Eclampsia. 

Patient’ No. 1. Histidine: o. Histamine 
diflavianate: faint trace. 

Patient No. 2. Histidine: o. Histamine 


diflavianate: trace. 


A consideration of the results obtained 
confirms the previous findings concerning 
the histidine and histamine metabolism in 
normal pregnancy, large amounts of histi- 
dine and only traces of histamine having 
been found in the urine of 19 cases of 
normal pregnancy in various stages of 
gestation. When checking the findings in 
the urine of patients with complicated 
pregnancy, a clear distinction could be 
made between toxaemic and non-toxaemic 
cases. In the latter group which comprised 
11 different cases such as organic heart 
failure, essential hypertension, anaemia 
and pyelitis, the values for the histidine and 
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histamine excretion do not, on the whole, acute hydramnios, cerebral haemorrhage 


differ from the normal, except for some 
cases of pyelitis, in which the histidine 
excretion was found to be sometimes dim- 
inished. 

Although in 7 cases of threatened abor- 
tion the histidine and histamine excretion 
was comparable to that in normal preg- 
nancy, 3 others showed a distinct hista- 
minuria, 4.0, 35.6, and 49.2 mgm. hista- 
mine diflavianate having been respectively 
isolated out of 3,000 c.c. of urine. 

The toxaemic cases could be divided into 
two groups both differing from cases of 
normal pregnancy. In the one, containing 
cases of hyperemesis gravidarum and those 
classed clinically as mild pre-eclamptic 
toxaemia, the histidine excretion remained 
normal or was only slightly diminished 
and in most cases there was a considerable 
histaminuria. In the other containing cases 
of severe pre-eclamptic toxaemia and 
eclampsia histidine was absent from the 
urine, or present only in traces; and also 
histamine was obtained only in traces or 
it was lacking altogether. 

The patients suffering from mild pre- 
eclamptic toxaemia showed an elevated 
blood-pressure, in most cases there was an 
albuminuria and also oedema; I1 out of 
16 patients were primigravidae. 

All patients with severe pre-eclamptic 
toxaemia showed a persistently high blood- 
pressure, and a considerable albuminuria. 
Oedema was mostly present. Seven out of 8 
investigated patients were primigravidae. 

One of the 2 eclamptic patients developed 
3 fits before admission to the hospital, 
the other one 14 fits. The albumin excre- 
tion in the urine was in both cases very high. 
Oedema was present only in one patient. 
The blood-pressure was very much 
elevated in both patients. 

Further there were 5 miscellaneous cases 
which may be especially mentioned. They 
were cases of diabetes, thyrotoxicosis, 


and peripheral neuritis. It may be pointed 
out that in all those patients the histidine 
excretion was normal but there was a 
rather considerable histaminuria (13 to 
215 mgm. histamine diflavianate out of 
3,000 c.c. of urine.) 

Rather interesting results were obtained 
in the case of a patient suffering from 
diabetes who also developed pre-eclamp- 
tic toxaemia and pyelitis. The patient 
was in the 26th week of her first pregnancy 
when her urine was first tested for histi- 
dine and histamine. Whereas the histi- 
dine excretion was found to be normal, the 
histamine elimination was considerably 
increased when compared with: the normal. 
Shortly after the birth of her first child 
this patient became pregnant again. This 
time her urine was at first tested in the 
14th week of gestation, the patient having 
again developed pyelitis but not showing 
any sign of any toxaemic condition. It was, 
therefore, not surprising that the histidine 
and histamine excretion was found to be 
normal. 

The urine of this patient was again 
investigated in the 31st week of the same 
pregnancy when the patient, was re-ad- 
mitted to the clinic as a case of mild 
hydramnios: The histidine excretion was 
normal but there was a distinct hista- 
minuria (35.2 mgm. histamine diflavianate 
out of 3,000 c.c. of urine). 

In the puerperia following normal preg- 
nancy decreased amounts of histidine were 
found in the first days after delivery, 
and also traces of histamine. After the 
8th day the excretion of both substances 
ceased. 

In 2 cases of severe pre-eclamptic 
toxaemia no histidine, but traces of hista- 
mine were found in the puerperal urine 
and similar results were obtained in the 
puerperia of 2 patients who had had 
eclampsia. 
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DISCUSSION. 


The evidence presented in this work 
seems to justify the view expressed in 
preceding papers that histidine and hista- 
mine play a significant part in normal and 
toxaemic pregnancy. Moreover, the 
occurrence of both compounds in preg- 
nancy urine may have a diagnostic value 
since a large drop in the histidine and 
histamine excretion in the urine makes it 
possible to differentiate between mild and 
severe cases of pre-eclamptic toxaemia. 
This is of importance as it is sometimes 
difficult for the clinician to make a differen- 
tial diagnosis in the absence of certain 
signs and symptoms. The relatively 
large amounts of histamine found in the 
urine of patients with thyrotoxicosis, acute 
hydramnios, peripheral neuritis and cere- 
bral haemorrhage are of some interest and 
might be suggestive of those complica- 
tions of pregnancy being of toxaemic 
origin. Itis, of course, impossible to draw 
any conclusions from findings in single 
cases and more work must still be done in 
this direction. 

With regard to the 3 cases of threatened 
abortion with considerable histaminuria, 
mentioned above, it maybe recalled 
that there are many possible causes of 
threatened abortion. It may have been 
that in these 3 cases toxic factors were 
concerned although clinically it was not 
possible to differentiate them from the 
others. 

Commenting on the way in which 
histamine might arise in the metabolism 
of pregnant women a suggestion expressed 
in previous communications* may here be 
repeated. In normal as well as in toxaemic 
pregnancy histamine may be formed from 
histidine, present in large amounts, by 
the activity of the enzyme histidine decar- 
boxylase. In normal pregnancy most of 
the histamine formed is presumably des- 
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troyed by histaminase, only traces of 
histamine escaping that fate and being 
excreted in the urine. It is suggested that 
in milder toxaemic pregnancy, as in hype- 
remesis gravidarum, and in mild pre- 
eclamptic toxaemia, the activity of hista- 
minase may be impaired and more hista- 
mine may escape breakdown, and cause 
various kinds of intoxication. A large 
amount of histimine, however, seems to 
be eliminated in the urine. In severe cases 
of pre-eclamptic toxaemia and in eclampsia 
a condition may arise in which the 


activity of the histidine decarboxylase may 


be increased whereas that of histaminase 
may be completely inhibited with the 
result that the whole of the histidine 
appearing in the metabolism might be 
converted into histamine which may cause 
considerable damage to the vital organs, 
especially to the liver and kidneys. In 
consequence the damaged kidneys may 
lose the power of excreting histidine and 
histamine which thus may be completely 
retained in the tissues. A vicious circle may 
thus be caused with the result that the more 
histamine is formed the less active may 
become the histaminase because of the aris- 
ing anoxaemia. 
body may be flooded by histamine. Con- 
ditions may so develop suggestive of 
severe pre-eclamptic toxaemia or even 
eclampsia. From these considerations it 
appears to be possible that toxaemia of 
pregnancy may be due at least partly to 
a disturbance of the metabolism of enzymes 
responsible for the formation and des- 


truction of histamine. To test this hypo- 


thesis investigations concerning the activity 
of the histidine decarboxylase and hista- 
minase in the blood of women with norma! 
and toxaemic pregnancy have been started 
and are in progress. 

Some tentative support for this sugges- 
tion may be claimed from recent works 
of Marcou,* Werle’ and Zeller,‘ who in 
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independent papers report on the ability of 
the serum of pregnant women to destroy 
histamine. As a result of his studies 
Zeller even goes so far as to assume 
that the activity of the histaminase is 
diminished or even lacking in the serum 
of patients with hyperemesis gravidarum. 
This observation is in accord with the 
findings in cases of hyperemesis gravi- 
darum reported above, in which large 
amounts of histamine were isolated from 
the urine. 

Finally a suggestion of one of us’ may 
here be recalled. Basing on a statement 
made by Edlbacher and Zeller*® that hista- 
mine forms a melanine-like compound when 
oxidized by histaminase and considering 
the isolation of histamine from the urine 
of cases with toxaemia of pregnancy it 
was then suggested that the pigmentation 
of the skin occurring in pregnancy might be 
due to the enzymatic destruction of hista- 
mine. In a very recent paper Zeller,’ in 
view of the occurrence of histaminase in 
pregnancy-blood also assumes the possi- 
bility of a connexion between the existence 
of the histaminase in pregnancy-blood and 
the development of pigmentation in preg- 
nancy. 


SUMMARY. 


Previous findings concerning the histi- 
dine and histamine metabolism in normal 
pregnancy are confirmed. A clear dis- 
tinction can be made between toxaemic 
and non-toxaemic cases. In the latter 
group the histidine and histamine excre- 
tion.do not on the whole differ from the 
normal. The toxaemic cases can be 
divided into two groups, the one contain- 
ing cases of hyperemesis. gravidarum and 
mild pre-eclamptic toxaemia with normal 
or slightly diminished histidine excretion, 
and considerable histaminuria and the 
other containing cases of severe pre- 
eclamptic toxaemia and eclampsia when 
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histidine and histamine are either present 
in the urine only in traces or they are 
lacking altogether. 

In a group of different cases of compli- 
cated pregnancy with normal histidine 
excretion but considerable histaminuria a 
suggestion is made, although with greatest 
reserve; that these cases may be of toxae- 
mic origin. 

The significance of histidine and hista- 
mine for normal and pathological preg- 
nancy is considered and the part played 
by the enzymes responsible for the forma- 
tion and destruction of histamine is dis- 
cussed. 


We wish to express our gratitude to 
the chiefs of the wards in the Simpson 
Memorial Maternity Pavilion, Royal In- 
firmary, Edinburgh, for the permission 
to use the clinical material. 

We are especially indebted to Professor 
R. W. Johnstone for his helpful criticism. 

Thanks are also due to the medical and 
nursing staff of the Simpson Memorial 
Maternity Pavilion for valuable assistance 
in obtaining the clinical material. 
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Prolapse Following Hysterectomy 


BY 


Joun Hamitton, F.R.C.S.E., M.R.C.O.G. 


— the Department of Obstetrics and Gynaecology, University 
of Liverpool). 


THE operation of hysterectomy involves 
interference with the supports of the vagi- 
nal vault, and prolapse might be thought 
to be a common sequel. 

A study of the literature shows that there 
are few references to the occurrence of this 
complication, indeed a paper directly con- 
cerned with the subject has not been dis- 
covered. 

During the period of 2 months 5 cases 
were observed and details of these cases are 
given below. 

Case I. 

Aged 62. Five children, youngest 24 years. All 
normal deliveries. 

1913. ‘‘ Manchester ’’ 

1923. Perineorrhaphy. 

1926. Vaginal hysterectomy for endocervicitis. 

Free from symptoms following the hysterec- 
tomy for 10 years until, under the strain of 
sneezing, she felt something give way. 

1936. Examination showed the perineum and 
anterior vaginal wall were sound but the vault 
was prolapsed. 

Treated by removal of sac of enterocele and col- 
poperineorrhaphy. 

1937. Recurrence of prolapse treated by obliter- 
ation of vagina and perineal repair. 

1940. No signs of prolapse. 


operation. 


Case II. 

Aged 44. One child (stillborn) after instru- 
mental delivery 20 years previously. 

1936. Total hysterectomy for fib basiepeininne 
uteri. At that time no signs of prolapse; 3 months 
after hysterectomy examination showed a well- 
marked enterocele. 

Treated by ring pessary with relief. 
1940. Patient could not be traced. 





Case III. 

Aged 60. Two children; youngest 19. First de- 
livery instrumental. 

1927. Subtotal hysterectomy for fibromyomata 
uteri. No symptoms of prolapse previously. Two 
years after operation complained of feeling of 
weight in pelvis. 

1936. Examination showed a_ well-marked 
cystocele and prolapse of cervical stump together 
with a slight rectocele. 

Treated by anterior colporrhaphy. Amputa- 
tion of the cervix and colpoperineorrhaphy. 

1940. Slight feeling of weight in pelvis. No signs 
of prolapse. 


Case IV. 

Aged 50. Two children; youngest 11 years. All 
normal deliveries. 

1932. Subtotal hysterectomy for fibromyomata 
uteri. 

Slight prolapse present prior to operation which 
became much worse after operation. 

1936. Examination showed 
dentia of the cervical stump. 

Treated by anterior colporrhaphy with ampu- 
tation of the cervical stump and colpoperineor- 
rhaphy with almost complete obliteration of the 
vagina. 

1940. No complaints and no signs of prolapse. 


complete — proci- 


CasE V. 

Aged 47. No children. 

1930. Artificial menopause with radium. 

1931. Subtotal hysterectomy for fibromyomata 
uteri. 

1933. Anterior colporrhaphy 
ineorrhaphy for prolapse. 

1936. Examination showed inversion of vagina 
with ulcer on site of cervix. 

Treated by Le Fort operation. 


and  colpoper- 
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PROLAPSE FOLLOWING HYSTERECTOMY 


1937. Recurrence treated by obliteration of 
vagina. 

1938. Free from symptoms and no signs of 
prolapse. 


The types of prolapse following hysterec- 
tomy must be divided into two groups. 


A. This group includes those cases in 
which a prolapse, symptomless or other- 
wise, was present before the hysterectomy 
was performed, and which subsequent to 
the hysterectomy became more marked. 
These cases are mainly rectoceles or cysto- 
celes with no descent of the vaginal vault 
or cervical stump. 

An explanation of the symptoms only 
becoming apparent after the hysterectomy 
has been performed may be that the uterus 
is a factor tending to prevent prolapse of 
the vagina, and also the menopause in- 
duced may cause fibrosis of the supports. 

A factor which in some cases may have 
disguised the prolapse is that, with a patho- 
logical enlargement due to fibroids of the 
uterus, as with a physiological enlargement 
due to pregnancy, there is some alleviation 
of prolapse symptoms coexisting with the 
uterus rising out of the pelvis. 


B. This group arises primarily after the 
hysterectomy and the prolapse is of the 
vaginal vault or cervical stump and is of 
the enterocele type. The mechanism of this 
type is that of a pure uterine prolapse in 
that as the vagina becomes inverted it later 
separates up the pubocervical fascia with 
the formation of a cystocele and sometime 
later the formation of a rectocele. 

Graves’ writes that in the early days of 
abdominal hysterectomy, patients often 
suffered lifelong discomfort afterwards and 
it was many years before surgeons realized 
that most of the evil after-effects were due 
to a descent of the unsupported cefvix. 

The following tables give the incidence 
of prolapse following the different types of 
hysterectomy. 
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TaBLe I. 
Prolapse Following Subtotal Hysterectomy. 
No. No. of cases 
Author of cases of prolapse 
Read and Bell? __... 1739 4 
Davidson? ...__... 13 o 
Pearse* giao” aed 1900 17 
Culbertson® Not stated 2 
Phaneuf® Not stated 4 
TaBLe II. 


Prolapse Following Total Hysterectomy. 





No. No. of cases 











Author of cases of prolapse 
Read and Bell “ia 605 o 
Davidson ae ode 165 I 
Culbertson Not stated 5 ae 
Phaneuf Not stated 2 

Taste III. 


Prolapse following Vaginal Hysterectomy. 








No. No. of 
Author of cases cases of prolapse 
Babcock? oe 200 o (2 cases with return 
of prolapse) 
Vineberg® 83 © (4 cases with return 


of prolapse) 





In addition Siddall and Mack,’ and 
Davies and Cusick’® make no mention of 
prolapse as an after result of hysterectomy. 

McEwan"? in his series, mainly subtotal, 
says that upper vaginal prolapse is cured 
by the operation. 

Before any discussion on the type of 
hysterectomy most likely to be followed by 
prolapse, a short discussion on the anatomy 
of prolapse is necessary. 

There are varied opinions as to whether 
the vagina is supported by muscle or fascia. 

Frank” divides the vaginal supports 
into: 
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(a) Holding apparatus—which he likens 

to the springs of a motor car. 

(b) Supporting apparatus—which he 

likens to the shock absorbers. 
(a) The holding apparatus consists of the 
pubocervical ligament or fascia, the cardi- 
nal ligaments and the utero-sacral liga- 
ments. (b) The supporting apparatus con- 
sists of the levatores ani with the fascial 
envelope and the triangular ligament. 

The holding apparatus controls the upper 
part of the vagina while the supporting 
apparatus controls the lower part of the 
vagina. 

Bonney™ also divides the supports into 
upper and lower divisions. These sub- 
divisions explain in a satisfactory manner 
the different manifestations of prolapse, 
being dependent upon which of the sup- 
porting mechanism is injured. 

In the case of prolapse following abdomi- 
nal hysterectomy it is only the upper sup- 
ports that need be considered, since it is 
only these supports which are interfered 
with during the operation. 

There are varied opinions as to the fre- 
quency of prolapse, following the different 
types of hysterectomy. 

Examination of Tables I, II and III 
show that, from the figures available, 
prolapse is found about five times as fre- 
quently after subtotal as after total hyste- 
rectomy. 

In subtotal operations the fan-shaped 
fascia is but little disturbed and it. would 
appear that there should be no increase in 
the likelihood of prolapse following the 
_ operation. 

However, in spite of the small degree of 
disturbance to the upper vaginal supports 
it must be remembered that, as Bonney 
states, the uterus acts as a deterrent to 
prolapse. 

Prolapse can be likened to the inversion 
of a glove finger with the uterus acting as 
a piston. Provided that the uterus is in the 
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normal position of anteversion, the differ- 
ence in the axes of the uterus and the 
vagina prevents uterine prolapse. 

After subtotal hysterectomy there is 
some disturbance in the relation of the axes 
of the stump and the vagina which may 
become aligned thereby favouring a pro- 
lapse of the stump. It is easier to invert a 
cylinder than a cone, and after a subtotal 
hysterectomy the cervical stump, by keep- 
ing the upper part of the vagina open, helps 
to fashion the upper vagina into a cylinder. 

This can be advanced as a reason for pro- 
lapse being more likely to follow subtotal 
hysterectomy as in total hysterectomy the 
absence of the cervical stump favours the 
formation of the upper vagina into a cone. 

In total hysterectomy there is a consider- 
able degree of damage done to the vaginal 
supports and Sloan” to obviate this favours 
coring out the cervix. 

There are two factors which may act as 
a safeguard against prolapse following total 
hysterectomy. 

There is usually some shortening and 
reduction of the lumen of the vagina and 
in addition, in the reformation of the 
vagina,there is a tendency for it to become 
cone-shaped. This makes it, for mechani- 
cal reasons, less easy for prolapse to ensue. 

In vaginal hysterectomies one fattor 
must be brought forward as favouring a 
subsequent prolapse. This operation is 
often performed for procidentia or when 
there is vaginal prolapse and a uterus 
requiring removal for some other cause. 

Admittedly these cases always have in 
addition to the hysterectomy some repair 
of the pelvic supports and the vaginal vault 
is usually supported by utilizing the broad, 
round and utero-sacral ligaments. 

From the few references to the subject 
found in the literature it appears that pro- 
lapse is relatively rare as an after result of 
hysterectomy. When it is considered that 
prolapse frequently only manifests itself at 
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PROLAPSE FOLLOWING HYSTERECTOMY 


the, menopause owing to the loss of tone in 
the tissues, it is rather surprising that, when 
so many hysterectomies are performed with 
the removal of both ovaries, the artificial 
menopause, so induced, does not increase 
the likelihood of prolapse ensuing. 

In the cases quoted there were 3 subtotal 
hysterectomies followed by prolapse and in 
the literature there seems to be a greater 


likelihood of prolapse following the sub- 


total operation. If it is admitted that there 
is less disturbance to the supports there 
must be some other reasons for the cause of 
the prolapse. 

The increase may be only apparent, since 
there are more subtotal operations per- 
formed and the total hysterectomies are 
more frequently performed by surgeons of 
greater experience. In addition total hys- 
terectomies are performed more frequently 
in older people and for more grave condi- 
tions, and thus the expectation of life may 
not be so long as that of subtotal hysterec- 
tomies, and not long enough for prolapse 
to occur. The cone versus cylinder theory, 
previously mentioned, may be an impor- 
tant factor. 


PREVENTION 

In subtotal hysterectomies the cervical 
stump should be supported by stitching the 
round ligaments to it in such a manner that 
the axis of the vagina is not brought for- 
ward into the same alignment as the direc- 
tion of the intra-abdominal pressure. 
- In total hysterectomies, in addition to 
attaching the round ligaments to the 
vaginal vault and closing the space between 
the utero-sacral ligaments, the vagina 
should be closed in a lateral to lateral 
manner in order that the lateral ligaments 
of the vagina may be approximated, there- 
by forming a more tense sling to the upper 
vagina. 

In vaginal hysterectomies, in addition to 
the support of the broad ligament, which 
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can be overlapped, a good perineal repair 
should be performed. 


TREATMENT 


Fletcher Shaw’ states that the most diffi- 
cult cases of prolapse to treat are those 
following hysterectomy. This fact is well 
shown by Casts I and V. Hall’® in a dis- 
cussion following a paper on vaginal hyste- 
rectomy given by Kennedy,”’ states that 
the recurrence of cystocele after vaginal 
hysterectomy will be troublesome and that 
there is no operation for it that will make 
the patient more comfortable. Read and 
Bell in their cases state that 2 of them were 
treated by vaginal repair and 2 by ventral 
fixation of the cervical stump. Ventral 
fixation of the stump as the sole procedure 
is unlikely to be of lasting benefit as ventral 
fixation of the uterus is seldom of any value 
by itself in the treatment of prolapse. 
Phaneuf advises colpectomy, either partial 
or total, with removal of the cervical stump 
when the prolapse follows a subtotal hyste- 
rectomy. Farrar’* utilizes the mid-portion 
of the stump of the cervix after dissecting 
off the mucous membrane, in a modified 
Watkins inter-position operation. 

The treatment must depend upon the age 
of the patient, but any operation to be 
efficient must make coitus difficult or even 
impossible. There is always a tendency for 
recurrence and each subsequent operation 
becomes more difficult owing to the in- 
crease of scar tissue. 

It is advisable to be radical and to per- 
form a complete colpectomy after the 
manner of Le Fort. 


SUMMARY 


(1) Five cases of prolapse following 
hysterectomy have been seen within the 
space of 2 months. 

(2) Three of these cases were following 
a subtotal hysterectomy which corresponds 
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with the larger number following subtotal 
hysterectomy noted in the literature. 

(3) A mechanical reason is advanced for 
the greater frequency of prolapse following 
subtotal hysterectomy. 

(4) Total hysterectomy with reconstruc- 
tion of the cardinal ligaments by lateral to 
lateral closure of the vagina is suggested as 
a method least likely to be followed by 
prolapse. 

(5) Almost complete obliteration of the 
vagina is necessary for a_ satisfactory 
result in the treatment of the condition. 
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Primary Abdominal and Primary Ovarian Pregnancy, 
with a Report of One Case of Each Variety 
BY 


Rurus C. Tuomas, F.R.C.S. (Edin.), M.R.C.O.G., 
Obstetric Consultant, County Borough of Croydon. 


Cases of primary abdominal and primary 
ovarian pregnancy are always of sufficient 
interest to merit publication. In regard to 
the former, Novak’ makes the following 
statement: ‘‘While the possibility of 
primary abdominal pregnancy has been 
discussed for many years, and while a very 
small number of purported instances have 
been reported, the majority of authors 
question its possibility. In no case, so far 
as I know, has the occurrence of primary 
implantation upon the abdominal perito- 
neum been established beyond doubt.’’ 
Speaking of the etiology of secondary ab- 
dominal pregnancies, he says: ‘‘ The cor- 
rect explanation of these cases is that the 
placenta remains attached even though the 
embryo is extruded through the perforation 
or the fimbriated orifice. Moreover, the 
villi begin to grow outwards through the 
rupture point, so that more and more of 
the placental area and eventually the 
entire placenta, may be found outside. 
This is certainly the correct explanation 
of nearly all and probably all abdominal 
pregnancies.”’ 

Of ovarian pregnancy Novak says: 
‘‘ While there was until recent years much 
discussion as to the possibility of ovarian 
pregnancy, there is no longer any doubt on 
this point. Not all the cases reported in the 
literature under this head are based upon 
acceptable evidence, but a considerable 
number (about 50) are. The generally 
accepted criteria of diagnosis are those 


formulated by Spiegelberg: (1) That the 
Fallopian tube, including the fimbria ova- 
rica, be intact and the former clearly 
separate from the ovary; (2) that the 
gestation sac definitely occupies the normal 
position of the ovary; (3) that the sac be 
connected with the uterus by the ovarian 
ligament; (4) that unquestionable ovarian 
tissue be demonstrable in the walls of the 
sac. 

‘ The logical explanation of cortical im- 
plantation of the egg, (Meyer’s common 
mechanism), would be the great frequency 
with which endometrium is found in the 
ovary, due to the differentiating potency of 
the germinal epithelium.’’ 

The alternatives are fertilization within 
the Graafian follicle, and implantation 
within the follicle after fertilization outside 
it. 

Wilson and Robins? reviewing the litera- 
ture up to May, 1941, put the number of 
admissible primary ovarian pregnancies re- 
ported up to that date at 59. Between June, 
1941, and November, 1941, 5 more cases 
have been published by Simard,’ Nicholls,‘ 
Eckerson,” Ross and Gledhill* and Curtis.’ 
Including the case now recorded the num- 
ber up to date appears to be at least 65. 

If, as Novak agrees, implantation in an 
endometrial island in the ovary is accepted 
as the most logical explanation of primary 
ovarian. pregnancy, it is difficult to see why 
implantation in an endometrial deposit 
in the utero-sacral ligament, peritoneum 
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covering the rectum or sigmoid, or any part 
of the pelvic cavity for that matter, should 
not be accepted as the explanation of pri- 
mary abdominal pregnancy. 

The widely differing terminations of 
ectopic pregnancies in general are well- 
known. They vary from removal following 
rupture in the first few weeks, to delivery 
at term, sometimes even with a live child, 
as reported by Renner,* Nicholls, and 
others. Or the mummified foetus may be 
retained unawares for years. ‘‘ Infection 
of the macerated foetus may occur, with 
suppuration, the pus finding its way out 
through the bladder, the rectum, the va- 
gina, or abdominal wall. Through the 
fistula are passed, first the broken down 
fluid placenta, then the soft parts of the 
foetus and finally the separate bones, by a 
process of suppuration which may last for 
years and which the patient may not sur- 
vive.’’ (DeLee.) Smith is quoted by 
DeLee as recording the removal of a calci- 
fied foetus from a woman 94 years old, 60 
years after conception. 

The diagnosis in those cases presenting 
an anomalous menstrual history, followed 
by signs of rupture and intraperitoneal 
haemorrhage in the early months is usually 
easy enough. In the rarer cases in which 
there has been little, if any, abdominal dis- 
turbance the pregnancies may proceed to 
term without the true state of affairs being 
recognized until the onset of the so-called 
false labour, death of the foetus, failure of 
the ‘‘labour’’ to progress, and deteriora- 
tion in the mother’s condition serve as a 
warning that all is not well. Or, as is evi- 
dent from the above references, even the 
fact of pregnancy may be unsuspected for 
years. 

In considering the treatment of these 
cases at or near term, the chief difficulty lies 
in the method of dealing with the placenta. 
Rauch® quotes Hare’s conclusion that it 
should be left im situ in all cases of abdom- 
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inal pregnancy when its removal might be 
difficult, and that the abdomen should be 
closed without drainage. Hare describes an 
operation for abdominal pregnancy in 1934 
in which the foetus was found in the abdom- 
inal cavity and removed. The placenta was 
attached to several coils of intestine, the 
uterus, both broad ligaments, and the an- 
terior abdominal wall. It was left im situ and 
the cord cut short. The abdomen was closed 
without drainage. One year later the same 
woman was delivered by Caesarean section. 
Careful inspection showed that the placenta 
left in the abdomen at the first operation was 
completely absorbed. DeLee describes the 
danger from severe haemorrhage which 
attends the attempt to remove a placenta 
attached to such organs as the rectum, sig- 
moid, or small intestines. He too left a pla- 
centa in situ, but had to re-open the abdo- 
men twice to deal with a cloudy bloody 
fluid which collected in the abdomen. He 
also records a case in which “‘ the haemorr- 
hage from vascular adhesions absolutely 
frustrated all attempts at hemostasis by a 
skilful surgeon and himself.’’ He concludes 
by saying that ‘“‘ many cases have been 
cured by simply removing the foetus and 
cord, sewing up the sac and leaving the 
placenta for absorption.’’ There appears 
to be no doubt that the placenta is an 
absorbable organ, and that it is far safer to 
leave it in the abdomen than to run the 
risk of uncontrollable haemorrhage en- 
tailed in attempting its removal. 

_We record below the particulars of 2 
cases, the first of which is, we think, an 
instance of primary abdominal pregnancy 
and the second an undoubted primary 
ovarian pregnancy. We base our diag- 
nosis in the first case on the following 
points : 

The placenta was situated on the lateral 
and posterior surfaces of the pelvic peri- 
tonium, covering entirely the rectum and 
recto-sigmoid junction, but it did not ex- 
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tend forward on to the posterior leaf of the 
broad ligaments. The uterus, both Fallo- 
pian tubes and both ovaries were demon- 
strated to be perfectly free and mobile and 
the edges of the placenta had no relation 
with any of these organs. There were no 
adhesions in the pelvis. The original site of 
implantation can only be guessed, but a 
likely explanation would be an island of 
endometriosis on one utero-sacral ligament 
or on the peritoneal surface covering the 
rectum. 

The second case appears to conform to all 
the criteria of Spiegelberg. The pregnancy 
was early enough for the relation of the 
Fallopian tube to be clearly seen, which 
showed that although the ovary was adher- 
ent to the back of the fundus uteri and the 
peritoneum covering the rectum, the tube 
itself was entirely free and there were no 
other adhesions in the pelvis. As will be 
seen in the case-report the foetus in its sac 
was demonstrated to be deeply situated in 
the ovary, and chorionic villi were found 
to have burrowed deeply into the ovary. 
The specimen has been presented to the 
Museum of The Royal College of Obstetri- 
cians and Gynaecologists. 


PRIMARY ABDOMINAL PREGNANCY. 
Case Report. 


The patient, a widow aged 38,-had been 
admitted to a general ward in Mayday 
Hospital as an acute abdomen and we were 
asked to see her as she was thought to be a 
gynaecological case. 

The history obtained was that she had 
had a normal pregnancy and delivery in 
1922, there had not been any abortions, but 
the menstrual periods had been irregular 
for some time prior to November, 1939, 
when her last normal menstruation was 
stated to have occurred. She was examined 
by her own doctor in March, 1940, when 
she had a brown loss, but the question of 


IgI 
pregnancy did not appear to have been 
considered at that time. On May 3oth, 
1940, she was sent to hospital suffering from 
acute abdominal pain and a blood-stained 
vaginal discharge. 

Examination showed a rather obese, 
toxic-looking woman, in considerable ab- 
dominal pain. Muscular rigidity was well- 
marked and there was much tenderness in 
the sub-umbilical region, where an ill- 
defined swelling could be palpated. Foetal 
parts could not be felt. Vaginal examina- 
tion showed the cervix to be enlarged, very 
soft, and patulous, and there was a blood- 
stained discharge. The blood-pressure was 
150/90 mm. Hg., the urine contained a 
trace of albumin and there was well-marked 
oedema of the feet and legs of recent 
development. 

A provisional diagnosis was made of a 
pregnancy of 26 weeks’ duration compli- 
cated by toxic accidental haemorrhage. 
An X-ray confirmed the presence of foetal 
parts. She was transferred to the Maternity 
Department. 

On June Ist a urea concentration test was 
performed and a catheter specimen of urine 
sent to the laboratory with results as shown 
in table on next page. 

During the next 3 days the pain gradually 
subsided, but the brown discharge did not 
completely cease. On June 6th she was free 
from pain. The foetal heart was stated to 
have been heard on June 4th, but could not 
be heard on June 6th. Her blood-pressure 
was 130/84 mm. Hg., the urine was clear 
and the oedema much improved. On June 
6th she insisted on taking her discharge 
against advice, pleading urgent domestic 
affairs, but promised to return when these 
had been settled. 

She returned 32 days later, under a 
different name, having in the meantime 
married her lodger, which explained the 
‘“‘urgent domestic affairs’’ previously 
mentioned. On. re-admission, her blood- 
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UREA CONCENTRATION TEST (15 grm. Urea). 





Urine volume 


Urea per cent Amount in grm. 





Before urea a ae —- 


One hour after 40 C.C. 
Two hours after 52 5Cc. 
Three hours after 58 c.c. 


Urine examination. 


Albumin—a faint trace. 


Lek — 
1.23 0.5 
DY 0.88 
1.8 1.04 


2.42 


Moderately small numbers 


of epithelial cells and white blood cells. No red cells, casts or organisms. 
A white cell count showed a leucocytosis of 15.680 per c.c. 


pressure was 140/72 mm. Hg, there was 
no vaginal discharge and her general con- 
dition was good. The foetal heart could 
not be heard. An X-ray showed a foetus 
lying in the transverse position, and well- 
marked overlapping of the cranial bones 
confirmed the diagnosis of foetal death. 

On July 13th we examined her under 
general anaesthesia (gas, oxygen, and 
ether). The uterus was found to be about 
g inches long, and the foetus was lying 
above and obviously outside it. It was 
plain that we were dealing with a case of 
extra-uterine pregnancy. Our chagrin at 
not having diagnosed it before was some- 
what tempered by the recollection that she 
had taken her own discharge after only a 
few days in hospital, and had been out of 
our observation for almost 5 weeks. 

The same afternoon, under spinal anal- 
gesia (2.5 c.c. heavy percain), the abdomen 
was opened: A macerated foetus was re- 
moved from among the small intestines. 
Its weight was 4 pounds 3 ounces, which, 
allowing for some days for maceration, 
meant that the duration of gestation was 
about 34 weeks. This agrees closely with 
the date of the last menstrual period 233 
days before. 

On further exploring the abdomen we 
found very little evidence of an amniotic sac 
and there was no free fluid. The uterus was 
easily exposed, was seen to be freely move- 


able, and both ovaries and Fallopian tubes 
were perfectly normal. The umbilical cord 
was traced down to the pouch of Douglas, 
where the placenta was seen to be attached 
to the rectum, which it entirely covered, 
and to the lateral and posterior aspects of 
the pelvic peritoneum. Its lower edge 
could not be seen, but by palpation it 
appeared to reach the floor of the pouch of 
Douglas, but not to extend on to the pos- 
terior surface of the broad ligaments. The 
cord was now ligatured close to - the 
placenta, and removed. 

The treatment of the placenta did not 
require much consideration. It was certain 
that any attempt to remove it would be 
fraught with the danger of fatal haemor- 
rhage, apart from that of injury to the rectal 
wall, and of infection. It was decided to 
leave it im situ, and trust to absorption 
taking place. The abdomen was therefore 
closed, but as an immediate precaution 
a corrugated drain was passed down to, the 
pouch of Douglas, and stitched into the 
lower end of the incision. 

Progress was good for the next 5 days. 
The drain was removed on the 2nd day, 
there being only a small amount of serous 
discharge. On the 5th day she complained 
of severe pain in the right leg, and in the 
chest and back. The possibility of a venous 
thrombosis of the leg, and a pulmonary 
embolism, immediately entered our minds, 
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but careful examination failed to show any 
evidence of thrombosis, the pulse-rate was 
not raised, and there was not any respira- 
tory embarrassment or cough. Shortly after 
she vomited a large quantity of undigested 
food, following which the pain in the chest 
subsided. Further progress was uncom- 
plicated, and the incision healed satisfac- 
torily. 

On August 2nd a pelvic examination was 
made under general anaesthesia (gas, 
oxygen, and ether). There was some 
brownish discharge, the uterus was much 
smaller, and was noted to be well forward 
in the pelvis. The lower edge of the 
placenta could be easily palpated, and felt 
rather rubbery in consistence. An Asch- 
heim-Zondek test was negative on August 
and. 

She was discharged on August 17th and 
instructed to attend at the postnatal clinic 
inamonth’stime. She did not doso. 

Fourteen months later, on October 2ist, 
1941, she was again referred by her doctor 
on account of a tender swelling in the lower 
half of the incision. Enquiry into her his- 
tory since discharge from hospital showed 
that she had been well, had. not seen any 
necessity to attend the clinic, and her 
periods had been regular until October 12th, 
1941. On this date she had a profuse period 
which lasted 5 days, was not attended by 
pain or the passage of clots, but after it had 
ceased there was pain in the lower abdo- 
men, followed by the development of the 
tender swelling in the scar. Abdominal 
examination showed a red, tender, indu- 


rated swelling, involving the lower part of 
the scar and the surrounding tissues, of the 
size of a hen’s egg. 


Vaginal examination showed the uterus 
to be anteverted, freely moveable, not 
tender, but slightly enlarged, its length by 
bimanual palpation being estimated at 
about 3? inches. No trace of the placenta 
could be found, either by vaginal or rectal 
examination, and the rectal walls felt nor- 
mal. There had not been any difficulty 
the bowels since the operation. She was 
admitted to hospital the next day. 


Under general anaesthesia the swelling 
was first aspirated, a small amount of thin 
fluid being withdrawn. The swelling was 
then incised and explored with the finger. 
A quantity of thick pus was evacuated and 
a sinus found leading down towards the 
pelvis. A corrugated drain was inserted. 
Culture of the pus yielded a small growth 
of non-haemolytic streptococci. 


A good deal of brownish discharge 
drained from the sinus for the next 2 weeks, 
but then became serous, and had almost 
ceased by November roth. 


On November 4th she developed a 
bacillus coli urinary infection, the urine 
containing 0.3 per cent of albumin, large 
numbers of white bleod cells, but no red 
cells or casts. Culture yielded a profuse 
growth of bacillus coli. The urine became 
sterile after 4 days’ treatment with sulpha- 
pyridine. On November 3rd, a urea con- 
centration test was carried out with the 
following result. (15 grm. urea). 





Urine volume 


Urea per cent Amount in grm. 





Before urea 2s ea = 

One hour after, 75 C.c. 
Two hours after 84 c.c. 
Three hours after 78 c.c. 


1.45 er 

1.35 I.0r 
2.1 1.76 
2.3 1.79 


4-56 
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Comparison of this result with that ob- 
tained in June 1940, shows that the renal 
function had considerably improved and 
could now be regarded as normal. 

She was discharged at her own request 
on November rgth, with a small elastoplast 
dressing on the sinus, from which, however, 
there was practically no discharge. She 
was instructed to attend for dressings, but 
again did not do so, and has not been seen 
since. 


PRIMARY OVARIAN PREGNANCY. 
Case Report. 


The patient, a married woman aged 31, 
was first seen at the antenatal clinic on 
September 24th, 1940. The history ob- 
tained was as follows: 

She had had a normal pregnancy and 
delivery in 1936. There had not been any 
abortions. The last period was July 6th, 
1940. She felt well until August 26th, since 
when there had been slight vaginal bleeding 
every day. The uterus could not be felt 
by abdominal palpation but she complained 
of feeling dizzy and ill, and the blood-pres- 
sure was 138/100 mm. Hg. The urine 
was clear. She was admitted to hospital 
the same day. 

Examination in the ward revealed a slight 
dirty-brown loss from the vagina, the 
cervix was closed, but the uterus could not 
be felt per abdomen. The size of the uterus 
was not noted nor was any extra-uterine 
swelling felt. She was treated as a 
threatened abortion, being kept in bed and 
given injections of proluton. The Asch- 


heim-Zondek test was weakly positive on. 


September 30th. 

On October 5th she was allowed up and 
for the next 10 days there was not any loss. 
The blood-pressure was now 116/86 mm. 
Hg. There had not been any abdominal 
pain since admission. She was dis- 
charged on October r4th, and instructed to 
attend the clinic. 
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On November 4th the blood-pressure 
was 160/102 mm. Hg, but the urine was 
clear and there was not any oedema or 
headache. She stated that she felt well in 
the clinic but that she had had slight ab- 
dominal pain the day before. As the uterus 
was still not palpable per abdomen we were 
asked to see her. 

Vaginal examination showed a somewhat 
retroposed uterus, not definitely made out 


_. to be enlarged, but behind and above the 


cervix there was a small mass, the exact 
size of which could not be defined. A pro- 
visional diagnosis of ectopic gestation was 
made, though the history and findings 
were somewhat equivocal. Although the 
amenorrhoea was of more than 16 weeks’ 
duration the size of the uterus and of the 
mass behind it were smaller than might have 
been expected, and it is unusual for an 
ectopic pregnancy to progress so far with 
so little disturbance. It will be noted that 
she had not complained of more than slight 
abdominal pain. 

On November 4th, under spinal analgesia 
(heavy percaine, 2.5 c.c.), the abdomen 
was opened. The uterus was found to be 
slightly enlarged. The left ovary was en- 
larged to the size of a tangerine, much 
discoloured with haemorrhage, and was 
firmly adherent to the posterior aspect of 
the fundus. The anterior wall of the rectum 
was adherent to the posterior surface of the 
ovary. The rectum was easily separated 
but some difficulty was met in freeing the 
ovary from the uterus, during which there 
was free bleeding from the surface of the 
uterus. The left ovary and Fallopian tube 
were excised. Before closing the abdomen 
a small gauze pack was placed against 
the site of attachment to the uterus, which 
was still oozing, the end of the pack being 
brought out at the lower end of the incision. 
The pack was removed after 48 hours. 
Recovery was uneventful. 

A small window was cut into the ovary 
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which exposed a foetus of about I inch in 
length, lying in its sac at a considerable 
depth in the substance of the ovary. 

Dr. H. W. Southgate, pathologist to the 
Croydon County Borough, who examined 
the specimen, reported : ‘‘ This isa primary 
ovarian pregnancy—trophoblastic tissue 
has burrowed deeply into the ovary, with 
much haemorrhage.’ \ 


SUMMARY AND DISCUSSION. 


Two cases are reported, the first of which 
is thought to be a case of primary abdom- 
inal pregnancy, the second conforming to 
Spiegelberg’s criteria for primary ovarian 
pregnancy. 

Some references are made to the literature 
on both conditions. The difficulties and 
dangers encountered in attempts to remove 
the placenta in such ‘cases, and the pro- 
priety of treating the placenta as an absorb- 
able organ to be left im situ with closure of 
the abdomen, are discussed. 

It is of interest to note that the first patient 
had hypertension, albuminuria, and 
oedema, which, coupled with the abdo- 
minal pain and brown discharge, led to the 
erroneous diagnosis of toxic accidental 
haemorrhage. The correct diagnosis 
would, no doubt, have been arrived at 
sooner had the patient not suddenly left 
hospital against advice, after a stay of only 
afew days. The toxaemia associated with 
the ectopic pregnancy improved even in 
those few days, and cleared up completely 
after removal of the foetus, although the 
placenta was left ia the abdomen. The 
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placenta could not be felt by bimanual 
examination 14 months later. 

The patient with the primary ovarian 
pregnancy, in whom the correct diagnosis 
was also missed in the first mstance, had a 
hypertension when first seen, which in- 
creased during the next 6 weeks. Its re- 
lation to the pregnancy, however, is diffi- 
cult to assess. 


Both cases are published by courtesy of 
Dr. Oscar M. Holden, Medical Officer of 
Health, County Borough of Croydon, to 
whom acknowledgments are due. 
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Puerperal Tetanus, with Report of a Case Following 
Septic Criminal Abortion 


BY 


Rurus C. Tuomas, F.R.C.S. (Edin.), M.R.C.O.G. 
Obstetric Consultant, County Borough of Croydon. 


THE incidence of puerperal tetanus has 
recently been fully investigated by the 
Tetanus Committee of the Royal College 
of Obstetricians and Gynaecologists, the 
report being published in June, 1941." From 
the exhaustive enquiries made it seems 
certain that the death-rate from tetanus 
following parturition differs very little from 
that for the female population as a whole, 
and in both classes, during the II years 
1927 to 1937, the rate appears to be about 
1 in 700,000. The Committee was not able 
to obtain recent statistics in relation to non- 
fatal cases of puerperal tetanus. The Re- 
port quotes Le Doze, writing in 1936, as 
having collected 19 cases of puerperal 
tetanus from French literature, 14 of which 
followed abortion. 

In August, 1941, Maclean and Challen’ 
reported a case of puerperal tetanus fol- 
lowing delivery by the forceps, followed by 
perineal repair. In their study of the 
literature these authors failed to find any 
reference to the condition in the British 
Isles, but quoted passages from several 
articles about its incidence in other parts 
of the world, notably America, China, 
France, Germany, and India. In 1934,° 
and again in 1941,‘ I described the appall- 
ing conditions under which the majority 
of cases of childbirth are conducted in 
India, and referred in both articles to the 
incidence of puerperal tetanus in the Indian 
State in which I worked for 6 years. These 
conditions must be particularly favourable 


to infection by b. tetani. The most favoured 
material for making floors in the cultiva- 
tors’ dwellings is a mixture of mud, straw, 
and manure. The clothing of both patient 
and midwife are soil-stained. The ‘‘ labour- 
bed ’’ is often made up of dirty remnants 
found about the hut, and delivery con- 
ducted on this heap of noisome rags placed 
on the floor. The methods of the native 
midwives are as conducive to infection as 
are the conditions under which the labours 
are conducted. Without doubt many 
Indian women die every year from un- 
diagnosed and untreated puerperal tetanus. 

I record below the particulars of a case 
of post-abortional tetanus which was 
under my care in 1941. Before giving the 
clinical details, however, I would refer to 
some of the conditions and problems | 
have encountered in the past 7 years, during 
which time nearly 1,000 cases of abortion 
have passed through my hands. 

“ Reliable statistical information regard- 
ing the prevalence of abortion in England 
is practically non-existent.’’* This state- 
ment applies with even greater force to the 
incidence of criminal abortion. It is 
probably true that most cases of threatened 
abortion which are admitted to hospital 
are in women who genuinely desire the 
pregnancy to continue, and many of the 
patients will have already, even at this early 
stage, sought advice from their own doc- 
tors, antenatal clinics, or midwives. In 
such cases interference is very unlikely. 
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It is probably equally true that most 
incomplete abortions admitted to hospital, 
and especially those in which several days 
or even weeks have passed since the first 
stage of the abortion occurred, or in which 
the condition of the patient has become 
serious before medical advice or admission 
to hospital has been sought, are due to 
illegal attempts to terminate the pregnancy. 
The fear that enquiries may be made into 
the possibility of such interference keeps 
them out of hospital until supplanted by 
the greater fear that their lives may be 
in danger, or until relatives or friends, 
alarmed at the patient’s condition, take the 
responsibility of calling in medical advice. 
Such cases are often gravely ill when first 
seen. Some have had haemorrhages 
severe enough to reduce their haemoglobin 
to between 20 and 30 per cent, and the first 
step in their treatment must be blood trans- 
fusion. 

Many are admitted with high tempera- 
tures, offensive lochia, and well-established 
pelvic inflammatory disease which may 
have already reached the stage of pus- 
formation, either in the Fallopian tubes or 
the pouch of Douglas., Others, and these 
are the worst types, have developed septi- 
caemia in addition to the local pelvic con- 
dition. Three cases due to b. Welchii 
infection died within 18 hours, 36 hours, 
and 3 days of admission. The latter case 
had almost complete suppression of urine, 
which was almost black from methaemo- 
globin, and her blood urea was 360 mg. 
per 100 c.c. Her body became plum- 
coloured before death, and autopsy showed 
all the organs, especially the liver, kidneys, 
heart, and uterus, to be markedly emphy- 
sematous. 

Another case died under very similar con- 
ditions. Apart from the pelvic condition, 
there had been practically complete sup- 
pression of urine for 36 hours before ad- 
mission, and during the next 24 hours only 
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30 c.c. of urine was obtained by catheter, 
none being passed naturally. This urine 
was heavily stained with blood pigment, 
but there were no red cells. The blood urea 
on admission was 248 mg. per I00 C.c. 
Culture of the urine grew b. Welchii. All 
the known means were tried in an effort to 
re-establish the urinary function, including 
intravenous injections of 20 per cent saline, 
Io per cent sulphate of magnesia and 50 
per cent sucrose, but without success. The 
blood urea rose to 329 mg. per I00 C.c. 
and death occurred on the 6th day after 
admission. 

Two other fatal cases occurred, in which 
the clinical findings were quite different 
from the above. One had been under treat- 
ment by her own doctor for 10 days before 
admission. A large mass of placenta was 
removed from the uterus on the day follow- 
ing admission, but in spite of intrauterine 
glycerine and sulphapyridine the tempera- 
ture continued to rise, small pleural effu- 
sions developed, two blood cultures yielded 
profuse growths of staphylococcus aureus, 
and she died a month after admission. The 
other patient had been ill for nearly 3 weeks 
before admission, during which time she 
had not had any medical attention. When 
I first saw her she was emaciated and evi- 
dently in the last stages of a general septi- 
caemia, with peritonitis and a large pelvic 
abscess which burst through the posterior 
fornix just before I examined her. She 
died 36 hours after admission. The infec- 
tion in this case was probably streptococcal, 
though we did not have the opportunity to 
prove it. 

In yet another instance, in which the 
patient died within 12 hours of admission, 
autopsy revealed two perforations in the 
uterus, one in the posterior wall just above 
the cervix, which was evidently several 
days old, and another almost at the top of 
the fundus, obviously quite recent, which 
was, without a doubt, the cause of the shock 
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from which she died. The patient denied 
any attempt at interference. It was, in a 
sense, very fortunate that my assistant was 
only able to make a limited digital examina- 
tion in the ward, in doing which the finger 
was not even passed through the os, because 
during the subsequent enquiry the hus- 
band’s legal representative made a 
suggestion which appeared to insinuate 
that the perforations might have been made 
in hospital. Had the woman lived long 
enough the uterus would probably have 
been explored in the usual way, some form 
of instrumentation would have been neces- 
sary, and it might then have been very diffi- 
cult indeed to prove that the perforations 
were not made in hospital. 

Among the cases which have recovered, 
many instances of bacillus coli infection 
have been seen, most of them localized to 
the uterus, a number with bilateral sal- 
pingitis, pelvic peritonitis and abscess 
formation necessitating drainage through 
the posterior fornix, and several with a 
definite bacillus coli septicaemia, the 
organisms being recovered from the blood. 
Apart from these, a common sequel, which 
generally appears about the roth day, has 
been thrombosis of the veins of the pelvis 
and legs, entailing many weeks of hos- 
pitalization, and continued ill-health for 
months. 

During the course of treatment of these 
cases, I have had many admissions of inter- 
ference, most of them carried out by the 
patients themselves, some by abortionists. 
The methods adopted by the patients have 
been large doses of aperients, abortifacient 
pills, douches used in various ways, some 
very hot, some cold, some only vaginal, 
others definitely injected into the uterine 
cavity (whereby great and sometimes fatal 

shock may be produced), slippery elm 
bark in many instances, and in one case a 
celluloid hair slide about 4 inches long, 
which, instead of entering the uterine cavity 
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as doubtless intended, was pushed through 
the anterior vaginal wall and the base oi 
the bladder into the vesical cavity. The 
result was a purulent cystitis, a peri-vesical 
extra-peritoneal abscess which was drained 
supra-pubically, and a b. coli septicaemia 
proved by blood culture. The patient had 
persistently denied interference, and the 
hairslide was only discovered after pro- 
longed search with the cystoscope as it was 
covered with purulent phosphatic deposit, 
and its removal was even more difficult. 
A 3 months’ foetus and placenta were 
passed a week after the supra-pubic drain- 
age, and the patient recovered after an 
illness lasting over 8 weeks. 

In the cases in which abortionists were 
known to have been concerned, laminaria 
tents were used in one (this case recovered 
from a b Welchii infection and the abortion- 
ist was convicted), slippery elm bark 
was used in one fatal case of probable 
streptococcal peritonitis and septicaemia 
and one case of non-fatal b. coli septicaemia 
(in these cases also the abortionist respon- 
sible for both was convicted). 

The object of the above somewhat long 
story is to give a fairly full picture of the 
state of affairs in regard to abortion, more 
particularly of the criminal type. When 
one considers the septic condition of the 
various instruments used, and the unfavor- 
able circumstances in which the attempts 
are made, it is remarkable that post-abor- 
tional tetanus is so rare. . 


REPORT OF A CASE OF TETANUS 
FOLLOWING SEPTIC CRIMINAL ABORTION. 


The patient, a married woman of 24 
years, was admitted to Mayday Hospital 
on March 26th, 1941, with a history of 
having aborted a 4 months’ foetus and part 
of the placenta the day before. She ad- 
mitted having procured the abortion by 
daily douching for a month, using a dettol 


solution and a Higginson’s syringe. 
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PUERPERAL TETANUS 


On admission the temperature was 
101°F., the pulse-rate 110. The abdomen 
was distended, and tender in the supra- 
pubic region and both iliac fossae. The 
uterus was enlarged and very tender on 
movement and the cervix was open. She 
was notified as a case of puerperal pyrexia. 

On March 27th, 1941, a full blood-count 
was performed. 


Haemoglobin 60 per cent 

Red blood corpuscles 2,940,000 per C.c. 

Colour index 6 sas 1.03 

White blood corpuscles ... 9,120 per C.c. 
Differential count. 

N. Polymorphs ... 91.5 per cent 

Lymphocytes... ...... Ory a 

Monocytes Se" i oot Te MO 51. 3 

Basophils mish ks Swe GE Sa i 

100.0 


On March 27th, 1941, the temperature 
was 102.2°F., and on March 28th, 1941, 
the uterus was explored under general an- 
aesthesia. A large mass of foul-smelling 
placental tissue was evacuated by ovum 
forceps after digital separation, the uterine 
cavity washed out with dettol solution, 
and packed with gauze soaked in sterile 
glycerine. A large mass was felt in the left 
tubal region. Sulphapyridine had been 
given from the day of admission and this 
was continued. The pack was removed 
after 24 hours, when the temperature was 
gg.0°F., and it became normal the next 
day.. Her progress was uneventful until 
the oth day (April 4th, 1941), when she 
complained of being unable to open her 
mouth. On examination there was well- 
marked trismus and some stiffness of the 
muscles of the back and shoulders. There 
were no enlarged cervical glands and no 
carious teeth. 

She was diagnosed as clinical tetanus 
and transferred to the medical side for 
treatment. 


199 

I am indebted to Mr. C. F. Swinton, 

Medical Superintendent of Mayday Hos- 

pital, for the following notes as to further 
progress and treatment. 


April 6th, 1941. Marked trismus with painful 
spasms of masseters.- Marked stiffness of posterior 
cervical and dorsal erector spinae muscles. 
Temperature normal. Pulse go. Lochia: slight 
brown discharge. 


Treatment : 
Anti-tetanic serum: 30,000 I.U. intrathecal 
40,000 ,, intravenous! 
30,000 ,, intramuscular 
20,000 ,, subcutaneous 


April 7th. Conscious and mentally quite alert, 
but restless. Complains of pain in back of neck 
and shoulders, and of periodic pulling sensation 
from neck downwards through chest. Trismus 
marked, also stiffness of posterior cervical and 
dorsal spinal muscles. Generalized headache. 
Temperature 102°F. Vomited 5 times. Some 
rigidity of abdominal recti muscles. No respiratory 
distress, cyanosis or rigors. Can flex and extend 
limbs normally. Plantar reflexes flexor. Can only 
just separate teeth. Head retraction. 
Treatment : 


Anti-tetanic serum: 20,000 I.U. intrathecal 
40,000 ,, intravenous 
20,000 ,, intramuscular 


April 8th. Delirious at times. Incontinence of 
urine. Cannot part teeth. Back stiff. Occasional 
spasms of muscles of trunk and abdomen. 


Treatment : 
Anti-tetanic serum: 30,000 I.U. intrathecal 
70,000 ,, intravenous 
On this evening she had several generalized 
clonic spasms of a few seconds duration. Mentally 
alert. 


April oth. Mentally clear. No vomiting. Not 
incontinent. Jaw and neck stiffness as before. 
Treatment : ‘ 

Anti-tetanic serum: 30,000 1.U. intrathecal 

70,000 ,, intravenous 


April roth. Jaw and neck stiffness .as before. 
Spasms of abdominal muscles 2 to 3 times an hour, 
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and had 6 generalized spasms during the past 24 
hours. 
Treatmént : 

Anti-tetanic serum: 30,000 I.U. intrathecal 


70,000 ,, intravenous 


April 11th. Given Avertin, 5.5 c.c.at1a.m. Still 
drowsy at 1 p.m., after sleeping well. No spasms. 
Neck and jaw stiffness as before. Avertin repeated 
at 9 p.m. 

Treatment : 
Anti-tetanic serum: 40,000 I.U. intravenous 
60,000 ,, intramuscular 
Avertin as stated. 


April 12th. Slept till 7 a.m. Less neck stiff- 
ness. Took food well. Generalized spasm in 
afternoon, and two attacks of localized spasm 
during night. Avertin given at 2.45 p.m. and 
1.15 a.m., but did not retain either. 
Treatment : 

Anti-tetanic serum: 40,000 1.U. intravenous 

60,000 ,, intramuscular 

Avertin as stated (not retained). 


April 13th. Alert. No spasms but has a 
generalized urticarial rash. Avertin given at 
12.15 p.m.; slept till 8 p.m. 

Treatment : 
Anti-tetanic serum: 40,000 I.U. intravenous 
60,000 ,, intramuscular 
Avertin as stated. Morphine gr. 1/6, 11 p.m. 


April 14th. Occasional spasms only, during 
morning, but had two generalized spasms each 
lasting a few seconds during afternoon. Avertin 
at Io p.m. 

Treatment : 
Anti-tetanic serum: 40,000 I.U. intravenous 
60,000 ,, intramuscular 
Avertin as stated. 


April 15th. Frequent masseteric spasms. Bit 
her tongue. Several general spasms of 1 to 2 
seconds each, with slight cyanosis. 

Treatment : 
Anti-tetanic serum: 40,000 1.U. intravenous 


60,000 ,, intramuscular 


April 18th. General condition and colour good. 
Gets about 3 jaw spasms in 24 hours. Much 
trismus still, and some neck stiffness. 
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April 19th. Five jaw spasms lasting a few 
seconds each. 


April 23rd. About 2 jaw spasms in 24 hours 


during past few days. Neck still a little stiff, 
but back and abdominal muscles not tonic. 


April 28th. No spasms for past 4 days. Can 
open mouth 75 per cent of full. No other 
symptoms. 

May 7th. No symptoms for past week. Up 


and about. Recommended for discharge. 


SUMMARY AND DISCUSSION. 


A case of tetanus following self-induced 
septic abortion is reported. The abortion 
was admitted to have been procured by 
douching with dettol solution every day 
for a month, using a Higginson’s syringe 
with a bone nozzle, the whole of the nozzle 
being introduced into the vagina. She 
stated she never bled while douching. It 
will be noted that though she stated she had 
passed the foetus and part of the placenta 
the day before admission, she already had 
a high temperature and rapid pulse when 
admitted, and the placenta was very foul- 
smelling when removed 2 days later. The 
date given for the passage of the foetus may 
not have been correct. 

Some reference to the literature on puer- 
peral tetanus is made, and the condition of 
some of the patients comprising nearly 
1,000 abortions treated during the past 7 
years is described. Although many patients 
are already septic on admission, and many 
abortions are admittedly criminally induced 
in cireumstances highly conducive to a 
variety of infections, the incidence of in- 
fection with b. tetanus is certainly very rare 
in this country. 

In the case now reported the question 
arises as to when, and by what means, the 
infection with b. tetanus was conveyed. 
The incubation period of tetanus is stated to 
be 2to14 days, but itmay be longer, and asa 
rule a long incubation period meafis a more 
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favourable prognosis.* Usually the spores 
gain entry through abrasions or wounds, 
which may be so minute as to escape detec- 


tion. In this case neither wounds ‘or 


abrasions were seen on the vaginal walls or 
cervix but the placental site was the obvious 
port of entry. Spores could have been 
introduced at any time during the use of 
the Higginson’s syringe, and although a 
dettol solution was used this would be very 
unlikely to have had any effect on tetanus 
spores, though doubtless it restricted 
infection by other organisms. The con- 
dition of the inner surface of the bulb and 
tubing of the average Higginson’s syringe 
may well be imagined, and the bone 
nozzle would be no better. 

Apart from the means used by the patient 
there remain the method of evacuation of 
the placenta and the dressings used at 
operation and afterwards in hospital. The 
placenta was removed by ovum forceps 
after digital separation, the uterus was 
washed out with 1 in 40 dettol solution, and 
then packed with 4 inch gauze soaked in 
sterilized glycerine. This is the method used 
by us as a routine in all cases of abortion, 
and infection at this stage can be dismissed. 

The batch of pads from which those used 
for this patient had been drawn were ex- 
amined but tetanus spores were not found. 
This batch had already been used in both 
gynaecological and maternity cases but 
this patient alone developed tetanus. 
Vaginal and cervical smears taken after the 
disease was established were negative, as 
might be expected. Definite information 
might have been obtained had the placenta 
or the Higginson’s syringe been examined. 
Unfortunately, this was not thought of. 
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The muscular spasms during the attack 
were only of moderate severity. There was 
no true opisthotonus, and the muscles of 


deglutition were never so affected as to re- 


quire oesophageal feeding. These facts are 
in favour-of a longer incubation period, and 
suggest that the infection was conveyed by 
douching. The early diagnosis and prompt 
treatment, however, must have reduced 
the severity of the disease to some extent. 

The temperature charts are interesting, 
for they show that there was pyrexia on 
the first 4 days of the treatment of the 
septic abortion, followed by an apyrexial 
period of 6 days. After tetanus developed 
there was pyrexia on the next eleven succes- 
sive days, being above 102°F. on 7 occa- 
sions. Price refers to the absence of fever 
as favouring the prognosis. 

The total dosage of antitetanitic serum 
administered by all routes was 1,000,000 
international units. 


The case is published by courtesy of Dr. 
Oscar M. Holden, Medical Officer of Health, 
County Borough of Croydon, to whom my 
acknowledgments are due. 
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The Prognostic Significance of Rise in Temperature 
in the Course of Radium Treatment of 
Cancer of the Cervix 


BY 


GERTRUDE GOLDSCHEIDER, L.R.C.P., M.R.C.S., M.D. (Vienna), 
Resident Medical Officer at The Marie Curie Hospital, London. 


It has frequently been observed that 
certain patients, suffering from cancer of 
the cervix, show a rise of temperature dur- 
ing radium treatment while others do not. 
This observation has caused a good deal of 
discussion. According to the predominant 
opinion the pyrexia is not due to the disease 
itself, but to some coexistent infection which 
complicates the disease and its treatment. 

The incidence of the pyrexia found by 
different authors varies. 

Ducuing and Negre’ report that a rise in 
temperature was present in 80 per cent of 
their cases before treatment and in go per 
cent of all treated cases. These figures in- 
clude all cases running a temperature above 
37° C. (98.6 F.) taken rectally. Taking into 
account those cases only with a rise of tem- 
perature to 38° C. (100.4° F.) before or 
during treatment it was found that 6 per 
cent showed rise in temperature before and 
46 per cent during the course of treatment. 
This amounts to 40 per cent of cases with 
rise of temperature during treatment. 

Held’ found in his series of 145 cases that 
39 per cent had some pyrexia (57 cases). 

M. Shiraki® found that out of 607 cases 
229 had a raised temperature after treat- 
ment, i.e. 37.7 per cent. 

In the present investigation the incidence 
_of pyrexia during and after treatment has 
been studied in a consecutive series of 909 
cases of squamous carcinoma of the cervix, 
treated in the Marie Curie Hospital during 


the years 1925 to 1934 inclusively. This 
series did not include any case in which 
there was pyrexia present at the onset of 
the treatment, as it is the custom to post- 
pone radium treatment until after the tem- 
perature has settled to normal. 

Out of 909 patients 37.5 per cent (341 
cases) were found to have had a tempera- 
ture of 100° F. or more during or after the 
treatment. 

In Table I these 341 cases are sub- 
divided, according to the extent of the 
carcinoma, into the 4 stages. From Table I 
it is apparent that more febrile cases occur 
in the more advanced cases of stage 3 and 4; 
but by no means is this degree of fever en- 
tirely absent in the earlier stages. Thus in 
the Ist stage cases there are 2 per cent of 
febrile cases, in the 2nd stage cases 23 per 
cent, in the 3rd stage cases 40 per cent and 
in the 4th stage cases 58.7 per cent. It will 
be noted that although in this series all 
patients who had a rise of temperature to 
100 F. are included, even those whose tem- 
perature rose to 100° F. ona single occasion 
only, the percentage of febrile cases is rela- 
tively low compared with the percentage of 
fibrile cases of certain other centres. 

Held has reported on the incidence of 
pyrexia among his patients classified ac- 
cording to the extent of involvement by 
the carcinoma. In the rst stage there were 
40 per cent fever cases, in the 2nd stage 
29.8 per cent, in the 3rd stage 38.3 per cent 
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TABLE I. 
CasEs TREATED BETWEEN OCTOBER 1925, AND DECEMBER 1934 





Total 


Percentage of 














Stages number of cases Pyrexial cases pyrexial cases 
I 48 I 2.0 
2 201 48 23.8 
3 512 205 40.0 
4 148 87 58.7 
I4 341 37-5 


and in the 4th stage 73.3 per cent fever 
cases. His percentage of fever cases in 
the Ist stage seems remarkably high and 
his 2nd stage patients show a higher per- 
centage than ours too; but his series is a 
small one, comprising only 72 patients in 
stage I, 2 and 4 collectively, and 73 patients 
in stage 3. Only in his 3rd stage group of 
73 patients is the incidence of pyrexia 
approximately the same as found in the 
present series. However, as Held’s sta- 
tistics comprise for the most part patients 
in the 3rd stage his average percentage is 
not much higher than ours. 

The statistics of all other authors deal 
only with the groups collectively and do 
not specify the percentage number of feb- 
rile cases occurring among the patients 
classified into the 4 stages. The average 
percentage varies between 37.5 and 40 per 
cent, that of the Marie Curie Hospital being 
37.5 per cent. 

It is evident that pyrexia, though a very 
frequent complication, is not an inevitable 
symptom in the more advanced stages of 
the disease. 

What is the significance of this compli- 
cation? Authors differ considerably in the 
degree of importance they attach to it. 
While some continue treatment undisturbed 
in spite of a rise in temperature, others dis- 
continue the treatment. 

Meigs and Jaffe* consider that ‘‘ The 
tolerance of treatment and the general re- 


sponse of the patients have no prognostic 
significance.’’ This conclusion is not in 
agreement with our experience, as may be 
seen from the following analysis of our 
cases. The present investigation has been 
carried out to study the relation between the 
occurrence of pyrexia during the course of 
treatment and (1) the immediate mortality- 
rate, and (2) the 5 years survival-rate. 

1. Pyrexia and immediate mortality- 
rate: 

The following figures can be found in the 
literature, dealing with mortality after 
radium treatment of cancer of the cervix : 

Schroder 2.7 per cent, Hehrer 6.2 per 
cent, Regaud 1.6 per cent, Heyman 2.0 per 
cent, Statistique du Centre anticancer de 
Toul 3.7 per cent, and Ducuing and Negre 
2.8 per cent. In the series of g09 patients 
treated at The Marie Curie Hospital the 
immediate mortality was 17. Fifteen of 
these died of septic complications and 2 of 
pulmonary embolism. These 17 deaths out 
of a total of 909 cases represent a mortality- 
rate of 1.8 percent. Out of the 568 patients 
without any febrile condition, however, 
only 2 died immediately after treatment, 
and it is of interest to note that the cause of 
death in both these cases was pulmonary 
embolism. This represents a mortality-rate 
of 0.3 per cent. On the other hand the 341 
patients with pyrexia showed 15 deaths 
which represents a mortality-rate of 4.3 
per cent. 
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2. Pyrexia and 5 years survival-rate : vation. Table II shows the 5-year survival- 
The effect of fever upon the subsequent rate for all cases to be 37.3 per cent. ‘When, 
course of the disease is also well illustrated however, the afebrile and the febrile cases 
by a study of the follow-up records of these are considered separately, the respective 


TABLE II. 


Cases TREATED BETWEEN OCTOBER 1925, AND DECEMBER 1934 











Five year 
Stages Number of cases survival number Percentage 
I 48 40 83.3 
2 201 119 59.2 
3 512 168 32.81 
4 148 12 8.1 
I—4 909 339 37-3 





TABLE III. 


APYREXIAL CASES TREATED BETWEEN OCTOBER 1925, AND DECEMBER 1934. 














Five year 
Stages Number of cases survival number Percentage 
I 47 40 85.0 
2 153 107 69.9 
3 307 141 45-9 
4 61 Io 16.3 
I—4 568 298 52.4 
TABLE IV. 


PYREXIAL CASES TREATED BETWEEN OCTOBER 1925, AND DECEMBER 1934. 














Five year 
Stages Number of cases survival number Percentage 
I I —, Oo 
2 48 12 25.0 
3 205 27 13.1 
4 87 2 2.2 
I—4 341 41 12.0 











patients, from which it is found that pa- 
tients who had no rise in temperature during 
' treatment remain free from complaints for 
longer periods than patients who had. 
Table II, III and IV illustrate this obser- 


survival-rates are 52.4 per cent and 12 per 
cent. (Table III and IV.) 

The ultimate prognosis for patients with 
pyrexia seems to be considerably worse 
than for those without. The above percen- 











RADIUM TREATMENT OF CANCER OF THE CERVIX 


tages are open to a slight correction if it is 
taken into account that some of these cases 
with fever are not really suitable for com- 
parison as they did not receive a full course 
of treatment, owing to the development of 
fever (Table V). 
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course of radium treatment. Ofthe remain- 
ing 55 patients 23 received a single appli- 
cation only, while 32 received 2 radium 
applications. 

Of these 55 patients all died soon after 
this incomplete treatment, 11 actually dur- 


TABLE V. 





Pyrexial cases receiving a 
full course of treatment 


Pyrexial cases receiving an 
incomplete course of treatment 








Number dying during 
Year 
1925 I -- 
1926 14 — 
1927 13 : = 
1928 12 — 
1929 20 — 
1930 44 I 
1931 52 I 
» 1932 46 —_ 
1933 44 ae 
1934 40 2 
Total 286 4 





The full course of radium treatment con- 
sisted of 3 applications of radium, an inter- 
val of r week occurring between the first 
and the second application, and an interval 
of 2 weeks between the second and the third 
application Treatment was not begun so 
long as the patient’s temperature was above 
normal and it was always interrupted when 
an abnormal temperature arose during 
course of treatment. It was resumed only 
when the temperature returned to normal. 
If pyrexia persisted, treatment was either 
discontinued, or deep X-ray therapy sub- 
stituted for radium, according to the general 
condition of the patient. 

Table V illustrates how often the treat- 
ment had to be interrupted because of the 
occurrence of fever. Two hundred and 
eighty-six patients underwent the full 


Number dying during 


Number treated course of treatment Numbertreated course of treatment 


- Lon me | | 


iYNO WHA 
tien tweeted £ hi) 


wm 
wm 


| 
| 
| 
| 


ing the course of the treatment, 31 within 
the 1st year after the treatment, 8 before 
the end of the 2nd year and the remaining 
5 patients died before the end of the 3rd 
year. 

Therefore, if for the purpose of com- 
parison we disregard patients who did not 
undergo a full course of radium treatment 
and base the percentage of 5-year survivals 
on the 286 patients who had the full course, 
the 5-year survival-rate for pyrexial cases 
is 14 per cent instead of 12 per cent. 

From these figures it can be seen clearly 
that the prognosis is much more serious for 
those patients who develop a rise in tem- 
perature in the course of treatment than for 
those undergoing treatment without in- 
crease in temperature. Of the uncompli- 
cated cases 52.4 per cent survive the 5th 
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year whereas only 14 per cent of cases 
showing raised temperature survive the 5th 
year. Further, it is important to note that 
there is no evidence that the death of these 
patients was due to direct consequences of 
the infection which rendered treatment 
more difficult. Periodical examination of 
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must interpret any rise in temperature in 
the course of radium treatment as a grave 
warning. It not only signifies that the im- 
mediate prognosis is bad if treatment has 
to be discontinued but also that the ultimate 
prognosis is more uncertain even if a full 
course of treatment is received. 
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the patients did not reveal any grounds for 
suspecting a febrile or infectious condition; 
but these patients complained at the ‘‘ fol- 
low-up clinic’’ sooner than any others of 
symptoms due either to local extension of 
the carcinomatous process or symptoms 
due to secondary growths. In Table VI the 
Steady increase in the number of deaths 
from I year to the next is demonstrated. 
From these statistics we learn that we 


= afebrile 
= febrile 


Although this rise in temperature is more 
frequent in patients in the more advanced 
stages of the illness (dué no doubt in part 
at least to lowered resistance of the patient 
and local necrosis of the growth) neverthe- 
less it is of interest to note that more than 
half of our patients with advanced carci- 
noma did not show any rise in temperature. 
Therefore we must seek to avoid this un- 
favourable complication, and by so doing 
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we shall have advanced considerably in the 
treatment of our patients. 

The routine study of the leucocyte count 
has shown that a leucocytosis, which may 
either precede or quickly follow the rise in 
temperature is a very frequent occurrence 
in these pyrexial cases. Held* and Shiraki* 
stress the fact that they never found any 
leucocytosis. In contrast to their experience, 
we not only find leucocytosis frequently in 
such cases but also consider the presence of 
leucocytosis of sufficiently grave signifi- 
cance as to justify postponement of radium 
application until a normal white cell 
count has been restored. By this proce- 
dure we believe that we can lessén the 
incidence of pyrexia during treatment and 
convalescence. 


SUMMARY. 


1. The occurrence of pyrexia in the 
course of radium treatment in cases of car- 
cinoma of the cervix uteri is an unfavour- 
able development. 
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2. From the group of patients who show 
a rise of temperature during treatment the 
total number of deaths in course of treat- 
ment is estimated. The persistence of py- 
rexia results in an increase of the immediate 
mortality-rate. 

3. The 5-year survival-rate of patients 
showing pyrexia during or immediately 
after a full course of treatment is lower than 
that of the remaining patients in the small 
series of cases here studied. 

My thanks are due to Dr. Mary Gilmour, 
Director of The Marie Curie Hospital, for 
allowing me to consult the hospital records 
and for permission to publish these results. 
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An Unusual Case of Intraperitoneal Bleeding from a Ruptured 
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A Mrs. F.P., aged 33, married 2 years and 
had never been pregnant before, was ad- 
mitted to the Obstetrical department of 
the British Postgraduate Medical School 
with the diagnosis of, perhaps, concealed 
antepartum haemorrhage on Saturday, 
March 15th, 1941, about 11 a.m. 

Her last menstrual period was on Septem- 
ber 13th, making her 25 weeks pregnant. 
There had been nothing unusual from her 
account in her condition until the night 
prior to admission when at 12 midnight, 
half an hour after coitus, she was seized 
with agonizing lower abdominal pain, grip- 
ing in type, which made her sweat and roll 
about the bed; this pain continued all night. 
A doctor was called and visited her at 9.30 
a.m., March 15th, and advised her imme- 
diate admission to hospital. 

On admission, she was obviously shocked 
and extremely pale, her temperature was 
96° F., her pulse-rate 120, of poor volume, 
thready and very difficult to palpate at the 
wrist; the respirations were 26 and the 

. blood-pressure 62/48. There was no albu- 
min in the urine. 

The abdomen presented an abdominal 


tumour the size of a 26 weeks pregnancy 
which appeared to be just a little larger than 
the period of amenorrhoea would suggest. 
This swelling was very tender and thought 
to be more tense than a normal pregnant 
uterus. There was some distension of the 
upper abdomen above the uterine swelling 
but the tenderness was restricted to the 
uterus. 

The signs of free fluid were not elicited, 
but the patient was too ill to turn about and 
as she was undoubtedly bleeding internally 
further persistence in examination seemed 
unwarranted. 

A very gentle vaginal examination was 
made and a long cervix felt which did not 
show any signs of being taken up or of any 
dilatation. The lower segment of the uterus 
was not tense and foetal ballotement was 
identified. 

The diagnosis was obscure. Concealed 
accidental haemorrhage was considered 
though the period of gestation was early for 
this. Rupture of the uterus was also con- 
sidered but did not quite fit the picture. 

After resuscitation treatment—morphia, 
blood transfusion (2 pints) and glucose 
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saline—which raised the. blood-pressure 
from 62/48 to 108/05, a laparotomy by a 
sub-umbilical midline incision was per- 
formed, This revealed an unusually large 
quantity of free blood and clot estimated at 
3 to 4 pints, in the abdominal cavity. After 
bowling out the free blood which was 
citrated and filtered back into the patient’s 
vein, an apparently normal 24 weeks preg- 
nant uterus presented, also normal Fallo- 
pian tubes and ovaries. 

A further search for intraperitoneal bleed- 
ing was made and the original incision en- 
larged to the ensiform cartilage but nothing 
abnormal could be found. The uterus, Fal- 
lopian tubes and ovaries were then again 
examined but still the source of bleeding 
was not detected. 

A left transverse incision was then made 
to expose the spleen and its pedicle. These 
were examined and also the liver, stomach, 
mesentery and kidneys, but all appeared 
normal. 

The peritoneal cavity did not seem to be 
refilling with blood and it was suggested that 
the abdomen should be closed; as, however, 
this seemed a defeatist procedure, one fur- 
ther search was made. Finally, a small 
abraided area was found on the posterior 
surface of the uterus; it was so slight that it 
was practically put out of court, but as it 
was mopped and observed carefully it 
seemed to ooze. The patient by this time 
had received about 2 pints of her own 
blood; this had probably started off the 
haemorrhage again and with further obser- 
vation a steady ooze was seen to be main- 
tained at this area. An attempt was made 
to underpin the bleeding site but this was 
not satisfactory and, as it was considered 
possible that the bleeding might be derived 
from erosion of the uterine wall by chorionic 
villi from within, a hysterotomy was carried 
out and a 24 weeks dead foetus removed. 

On examining the opened uterus, the 
placental site was found on the left and the 
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uterine wall in this area seemed unusually 
thin. The veins coursing on the surface of 
the uterus could be seen radiating from this 
area and one could be traced collapsed but 
leading to the small orifice on the posterior 
surface 2 inches from the fundus and 
slightly to the left of the midline which was 
no doubt the source of the bleeding. Ergo- 
metrine was injected into the uterus which 
contracted down well, the hysterotomy in- 
cision sutured and the abdomen closed. 

The patient was returned to the ward 
with a pulse-rate of 160 and of poor volume 
but with further intravenous serum her 
pulse and blood-pressure improved. This 
progress was maintained until 24 hours after 
operation when her temperature rose to 
tor’ F. and pulse-rate was 140. She was 
coughing and showed signs of broncho- 
pneumonia; she responded readily, how- 
ever, to Mand B 693 and continuous oxygen 
by a BLB mask. 

By March 18th, that is 3 days after opera- 
tion, the patient showed marked improve- 
ment and made steady progress until she 
was discharged, ambulant, on April roth, 
1941, that is about 4 weeks later. 

The patient has reported as a “‘ follow- 
up ’’ and her condition to date is excellent. 

The interest of the case lies in the unusual 
source of intraperitoneal bleeding, namely 
a ruptured uterine vein. 

In searching the literature we have found 
12 similar cases reported; in 7 cases the 
source of the bleeding was only discovered 
at autopsy; the 5 surviving cases are re- 
ported as follows : 


J. K. Miller,’ in 1928, records a case of a patient 
31 weeks pregnant who developed abdominal pain. 
When seen by him the general condition was good, 
the uterus was sensitive and tense but it lacked 
the ligneous consistence which one observes in 
cases of intrauterine concealed haemorrhage: 

He made the diagnosis of concealed accidental 
haemorrhage for which he operated. He found 
about 1% pints of free blood in the peritoneal 
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cavity, he performed a classical Caesarean section 
but could not find any trace of intramural haemor- 
rhage, so closed the uterine incision. 

Finally a brisk venous haemorrhage was ob- 
served coming from a dilated vein situated about 
1 cm. from the right uterine horn behind and 
toward the midline; this was easily controlled 
with a single catgut suture. y 

She was discharged from hospital 22 days after 
operation. 

Modiano,? in 1929, reports a case as follows: 

A primigravida, aged 24, 7 months pregnant, 
with a previous history of peritonitis, got out of 
bed to urinate; as she raised herself from the 
squatting position she was seized with severe 
abdominal pain. On examination the uterus 
appeared normal in size for the period of gestation 
(7% months), there was tenderness around the 
uterus and marked guarding of the, abdominal 
wall. ; 

A diagnosis of ruptured uterus or peritonitis 
secondary to appendicitis was made. On opening 
the peritoneum ‘‘a tide of blood flooded the field 
of operation.’’ With the field clear of blood, many 
adhesions were found between the uterus and 
neighbouring organs. The incision was enlarged 
above and below, and an attempt was made to 
exteriorize the uterus but this was not possible 
owing to adhesions, but in the process blood was 
found coming from a large vein low down on the 
ahterior surface of the uterus; a ligature arrested 
the haemorrhage. The lower part of the uterus 
was crossed by large varicose veins and many 
adhesions and it was considered that with further 
growth of the uterus another vein might be 
ruptured, so a Caesarean section was performed. 
The infant died on the 4th day; the patient was 
discharged on the 22nd day. 

H. C. Falks,* in 1931, reported a case in which 
a woman, 26 weeks pregnant, rose from a chair 
and had severe abdominal pain 7 hours prior to 
admission to hospital. He apparently made the 
same intensive search of uterus, Fallopian tubes, 
ovaries, spleen, liver, kidneys, omentum and 
mesentery that we made and finally found a 
a small bleeding orifice on the posterior surface of 
the uterus for which he did a hysterectomy, not 
recognizing the pathology at the time. 


Hans Otto Neumann,‘ in 1936, reported a case 
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of a patient who, at term, but before the onset 
of labour, developed signs of severe intra-abdominal 
bleeding. At a laparotomy he found bleeding from 
uterine veins low down on the posterior wall of 
the uterus; he performed a Caesarean section and 
delivered a live child. He was unable to stop the 
bleeding, as in this case the bleeding vein was 
low down just above the level of the internal os, 
so he performed a supra-vaginal hysterectomy. 

G. Gulowsen,® in 1939, reports the following 
cases : 

A primigravida, aged 31, 36 weeks pregnant, 
who had been quite normal up to ‘this time, sud- 
denly, while tidying her house, was seized with 
abdominal pain especially in the epigastrium, 
and became pale, dyspnoeic and faint. The 
doctor who was called thought that the patient 
had started labour and sent her an hour’s journey 
by car to the maternity home. On arrival there 
her condition was alarming and she was trans- 
ferred to a hospital, 8 hours after the onset of 
symptoms. 

On examination the patient was pale, restless, 
with frequent respirations and a rapid pulse. The 
abdomen was large, distended and rather tender 
everywhere. The foetal heart was not heard and 
the position of the foetus could not be determined 
because of rigidity. There was no. vaginal 
bleeding, the cervix was closed and there was no 
albumin in the urine. 

Premature separation of a normally situated 
placenta was suspected, and it was decided to 
perform Caesarean section. At operation a large 
quantity of blood was found in the peritoneal 
cavity. A stillborn foetus was removed by 
Caesarean section but intrauterine blood was not 
found and the placenta was not detached. After 
suturing up the uterus and removing all blood, 
the source of the haemorrhage was sought in vain. 
It did not proceed from the liver, spleen, mesen- 
tery or intestines. Only after the internal genital 
organs had been inspected several times without 
result was it noticed that the haemorrhage came 
from the right horn of the uterus, where a tear 
4 mm. long was found in a varicose vein. The 
bleeding point was ligated. The patient was 
discharged on the 17th day. 


In the case reported by us, there was 
no doubt that coitus was the final factor in 
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causing the rupture of the vein, as the his- 
tory of onset of symptoms was so immediate 
a sequence. The position of the rupture 
would coincide in position with the pro- 
montory of the sacrum, though subsequent 
X-ray did not reveal any unusual sharpness 


} of the promontory. 


The intensive search required to find the 
source of the bleeding is emphasized in 
most of the cases reported above; with a 
low blood-pressure and a collapsed vein this 
is readily understood. 

We have to thank the Medical Officer of 


Health of the London County Council for 
permission to publish the case. 
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FROM ancient times it has been known that 
when a cow gives birth to calves, one a male 
and the other a female, the male will grow 
into a normal bull and the female may be 
a freemartin. John Hunter noticed this 
liability in the horse, ass, sheep and cow. 
The freemartin is zygotically a female and 
the external genitalia and mammary glands 
though modified are usually of female type, 
but histologically the gonads resemble testes 
rather than ovaries and there is a tendency 
for the Wolffian ducts to persist whereas 
the oviducts are absent or incomplete. 
William Harvey had observed that with 
twin pregnancies in equidae and cloven- 
hooved animals the placentae of the two 
embryos may become fused. Lillie’ in his 
classical paper showed fusion of the pla- 
centae with anastomosis of their blood 
vessels to be an essential factor in produc- 
ing the freemartin. Because of the common 
blood supply, the testicular hormones of 
the male have free access to the female twin 
and cause her reproductive organs, includ- 
ing her gonads, to conform towards the 
male type. This fusion of the placentae, 
Lillie says, may precede sexual differentia- 
tion of the gonads. 

When differentiation of the gonads is 





complete there is little incompatibility 
between testis and ovary. This has been 
shown by transplantation experiments in 
animals (Steinach,* Moore,’ Finlay‘), and 
by uniting in parabiosis animals of different 
sexes (Morpurgo’). Before differentiation 
the gonads may be profoundly and per- 
manently influenced by sex hormones 
(Burns*:’:*:°:'°). From these facts it seems 
that in the embryo freemartin the ovaries 
are functionless at a time when the testes of 
her twin brother are already secreting and- 
rogen in effective amount. Such a view is 
supported by histological investigation. 
Chapin'* examined an embryo freemartin 
and her twin brother; they were 7.5 cm. 
long. The gonads of the male were 3.5 mm. 
in length and consisted of seminal tubules 
and interstitial glandular tissue enclosed in 
a tunica albuginea. In the female the 
gonads were 2.07 mm. in length, contained 
very few germ cells, and interstitial tissuc 
Was not seen. 

A condition resembling that of the free- 
martin may be induced experimentally i: 
amphibia by uniting two larvae so that the) 
acquire a common blood supply. This wa: 
done by Witschi and McCurdy” with larva’ 
frogs and salamanders. In every instanc« 


7 A preliminary account of this work was published in Nature, 1942, cxlix, 300, 
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in which a male and a female were united © 


in this way the male gonad predominated 
and modified the ovaries of the female part- 
ner so that a condition comparable with 
that of the freemartin was produced. 

When a gonad can first be identified in 
the embryo it appears as a bisexual organ 
containing a medulla which is the male 
component, and a cortex which is the fe- 
male part. Ancel and Bouin’ found that 
the testes of embryo pigs of 30 mm. length 
are composed chiefly of interstitial glandu- 
lar celis which already contain abundant 
granules of secretion. No such cells are 
present in the pig’s ovary at this early stage. 
Allen** and Whitehead’’ also recorded a 
large development of interstitial glandular 
cells in the testes of embryo pigs of 25 mm. 
When the embryo pig has attained a length 
of 35 mm. the interstitial cells of the testis 
involute and are reduced almost to the state 
of naked nuclei; they recover activity when 
the embryos are 20 cm. long and remain 
active until birth. In contrast to these find- 
ings, Allen did not. find interstitial cells in 
the rabbit’s ovary until 45 days after birth. 
In the male calf, Lillie’® found interstitial 
cells in the testis at the beginning of gona- 
dal differentiation, whereas in the calf’s 
ovary they do not appear until shortly be- 
fore birth. Dantchakoff"’ states that inter- 
stitial glandular cells are seen in the gonads 
of male guinea pigs at a very early stage of 
development, and that no such cells are seen 
in the gonads of female embryos. 

Such observations seem to show that in 
embryos the androgenic cells of the male 
gonad begin-to secrete before the ovary has 
become completely differentiated, and that 
the ovary does not produce secretion until a 
much later stage of development. It seems 
also that the androgens produced in early 
embryonic life are abundant enough to 
cause profound and permanent changes in 
the ovaries of a female twin. 

These considerations suggested the de- 


sirability of examining the urine of women 
in the early period of gestation to discover 
whether the testes of a male embryo might 
produce enough androgen to cause a recog- 
nizable increase of androgen in the mother’s 
urine. The most likely time for a positive 
result in such a test would be early in preg- 
nancy in. view of the later involution of the 
androgenic tissue noted by Whitehead and 
Allen. 

Samples of pregnancy urine were ob- 
tained from 20 women and the ketosteroids 
estimated colorimetrically. The method of 
assay was essentially the same as that given 
by Callow.'* Collection of complete 24-hour 
specimens was found impracticable and the 
estimations were carried out on samples of 
morning urine. The values obtained are 
shown in Table I. The letter M or F 
denotes the sex of the child as subsequentiy 
determined. 

The average ketosteroid excretion at 8 
weeks for the 14 women bearing a male 
foetus is 26.2 mgm. per litre, while that for 
the 6 women bearing a female foetus is 
14.6 mgm. per litre. When account is taken 
of the wide range of the individual values in 
these two series it is apparent that this differ- 
ence between the two mean values is not 
significant (t = 1.8). 

The origin of the extra ketosteroid indi- 
cated by the seven values for urines from 
male pregnancies in excess of 20 mgm. 
(mean value, 38.7 mgm.) probably lies in 
the secretion of the embryonic gonads. This 
probability is strengthened by a considera- 
tion of those cases in which assays were 
carried out later in the pregnancy than 8 
weeks. It will be seen that an initially 
high ketosteroid content tends to fall 
whereas moderate assays remain substan- 
tially unchanged. 

Brief clinical reports on these 20 cases are 
given below. Correlation of these reports 
with the assay figures do not show any con- 
sistent features. The highest values were 
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obtained from urines of normal pregnancies 
(cases 1 and 2). Of the two cases treated 
with Antuitrin-S (cases 6 and 8), one shows 
the lowest assay of the series and the other 
one of the highest values obtained. 

It must be emphasized that the figures 
shown in the Table for ketosteroid content 
do not necessarily indicate the biological 
androgenic activities of the urines. Caution 
in making such an assumption is particu- 
larly necessary since practically all the urine 
extracts examined yielded colours with the 
reagent which were abnormal in type. (For 
a fuller discussion of the meaning of 
‘“‘ abnormal ”’ in this connexion see Callow, 
loc. cit.). In most cases the absorption of 
violet light practically equalled that of green 
light. It is possible that this result is due to 
the presence in the urine extracts of rela- 
tively large quantities of pregnanolones 
(Marker et al.)'* which on treatment with 
the reagent yield colours showing general 
absorption particularly towards the violet 
end of the spectrum. 


SUMMARY AND CONCLUSIONS. 


1. Colorimetric estimations of the ketos- 
teroids were made on 20 human pregnancy 
urines. 

2. In general, no significant difference 
was found in ketosteroid content between 
urines from pregnancies bearing a male 
foetus and those bearing a female foetus. 

3. Pregnancies showing especially high 
urinary ketosteroid (over 20 mgm. per litre) 
terminated in the birth of a male child. In 
these cases the excess ketosteroid probably 
originated in the secretion of the embryonic 
testis. 

4. Later assays on urines showing ini- 
tially high ketosteroid content gave values 
which tended to the general average value 
for all the urines examined. 
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Case REPoRTs. 

CasE 1. D. McG., primigravida, age 25. Last 
menstrual period, April 9th, 1938. Previous his- 
tory: nothing abnormal. Normal pregnancy and 
labour at term. Male child. 

Case 2. N. O’N., primigravida, age 27. Last 
menstrual period, March 17th, 1938. Previous his- 
tory: rheumatic fever at 14 and appendicectomy. 
Normal pregnancy and delivery at term. Male 
child. 

CasE 3. J. C., 3-para, age 28. Last menstrual 
period, May goth, 1938. Previous history: nothing 
abnormal. Normal pregnancy and labour at term. 
Female child. 

CasE 4. D. C., primigravida, age 30. Last 
menstrual period, May 3rd, 1938. Previous his- 
tory: seen in 1937, complained of sterility and 
increasing obesity. Uterus small, periods scanty. 
Treated with oestrogen and vitamin E. Pregnancy 
normal. Labour: uterine inertia. Normal delivery. 


Retained placenta: manual removal. Female 
child. 
Case 5. O. J., primigravida, age 38. Last 


menstrual period, August rth, 1939. Previous 
history: nothing abnormal. Normal pregnancy, 
labour, and delivery at term. Male child. 

Case 6. T., 2-para, age 34. Last menstrual 
period, August 21st, 1939. History of miscarriages. 
Bi-weekly injections of Antuitrin-S during present 
pregnancy. Normal delivery at term. Male child. 

Case 7. C. H., primigravida, age 26. Last 
menstrual period, November 21st, 1939. Previous 
history: large dermoid cyst enucleated from left 
ovary and resection of cystic right ovary, Novem- 
ber 1938. Large cervical mucous polypus and endo- 
metrial polypus also removed. Normal pregnancy 
and delivery at term. Male child. 

CasE 8. M.P., primipara, age 17%. Last men- 
strual period, October 16, 1938. Previous history : 
scarlet fever when a child. Two miscarriages (1937 
and 1938) at 6 and 4 months respectively. Present 
pregnancy normal. Bi-weekly injections of Antui- 
trin-S for 5 months from December 12th, 1930. 
Normal delivery at term. Male child. 

CasE 9. P. P., primigravida, last menstrual 
period, October toth, 1939. Previous history: 
nothing abnormal. Aborted at the 16th week. Male 
foetus. 

Case 10. D, W., ro-para, age 38. Last menstrual! 
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period, October roth, 1939. Previous history: 
rheumatic fever and severe mitral incompetence. 
Pregnancy terminated March 13th, 1940. Female 
foetus. 

Case 11. J. McA., primigravida, age 27. Last 
menstrual period, October 3rd, 1939. Previous 
history: laparotomy for fixed retroversion, May 
1938. Extensive endometriosis of the uterus and 
pouch of Douglas. Seen August 1939. Uterus en- 
larged, retroverted and fixed. Last menstrual 
period, October 3rd, 1939. Pregnancy normal and 
now no evidence of endometriosis. Normal labour 
at term. Male child. 

CasE 12. H. V., primigravida, age 29. Last 
menstrual period, October 23rd, 1939. Previous 
history: nothing abnormal. Retroverted gravid 
uterus causing symptoms; replaced under anaes- 
thesia. Pregnancy otherwise normal. Normal 
delivery at term. Female child. 

CasE 13. P. C., primigravida; age 23. Last 
menstrual period, February 15th, 1940. Previous 
history: appendicectomy, otherwise nothing ab- 
normal. Manual replacement of a retroverted 
gravid uterus at the 16th week. Pregnancy other- 
wise normal. Normal delivery. Male child. 


Case 14. B. D., primigravida, age 25. Last 
menstrual period, March 30th, 1940. Previous 
history: appendicectomy, otherwise nothing ab- 
normal. Periods occasionally irregular. Pregnancy 
normal. Morning sickness severe. Normal delivery. 
Female child. 

Case 15. P. H., primigravida, age 25, last men- 
strual period, July 5th, 1941. Previous history : 
nothing abnormal. Normal delivery at term. Male 
child. 

CasE 16. G. D., 2-para, age 38. Last menstrual 
period, April 13th, 1940. Previous history, 
menorrhagia since 1937. Present pregnancy com- 
plicated by multiple fibroids. Patient had much 
pain and was in poor health. Hysterectomy, July 
2nd, 1940. Uterus contained a 10 weeks’ embryo. 
Pathologist reported male foetus. 

Case 17. J.. R., primigravida, age 28. Last 
menstrual period, March 15th, 1940. Previous his- 
tory: appendicectomy, otherwise nothing abnor- 
mal. Pregnancy and delivery normal. Male child. 

Case 18. L. W., 4-para, age 41. Last menstrual 
period, July 2oth, 1940. Previous history: recur- 
rent postpartum haemorrhages in previous labours. 


. Condition of patient poor. 


215 
Hysterotomy and 
sterilization, September 18th, 1940. Male foetus. 

CasE 19. D. H., primigravida, age 26. Last 
menstrual period, August goth, 1940. ' Previous 
history: pulmonary tuberculosis. Phrenic avul- 
sion. performed 1939. °Pregnancy terminated, 
November 27th, 1940. Male foetus, 

CasE 20. E. A., 5-para, agé 32. Last menstrual 
period, December 2nd, 1940. Previous history: 
developed epileptic fits after birth of last child 
1% years ago. Fits twice weekly during present 
pregnancy. Pregnancy terminated March 6th, 
1941. Pathologist reported female foetus. 


TABLE I 


KETOSTEROID ASSAYS ON URINES OF PREGNANCY. 


Weeks since last Ketosteroid 
Case Menstrual period (mgm.) 
I 8 42.5 M 
14 , 21.0 
20 16.0 
a 8 80.0 M 
14 23.0 
20 20.0 
3 8 14.5 I 
14 15.0 
20 16.0 
4 8 15.0 F 
14 16.0 
20 13.0 
5 8 25-6 M 
20 14.3 
6 10 6.4 M 
7 8 32.5 M 
8 8 35.0 M 
14 21.0 
9 8 25.0 M 
10 12 8.7 F 
II 8 14.2 M 
15.7 
12 8 12.5 F 
13 8 13.5 M 
14 8 19.8 F 
15 8 18.8 M 
16 8 18.2 M,. 
17 8 10.2 M 
18 8 30.0 M 
19 8 15.4 M 
20 8 16.9 F 
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Fic 1. 
A portion of the infiltration zone showing trophoblast invading the 
wall of a blood vessel. 





FIG. 2. 


Another portion of the infiltration zone showing a blood vessel 
the wall of which is replaced by trophoblast and above it some of the 
tubal muscle. 














Division of the Zygote Producing Trophoblast Only 


BY 


Victor Bonney, M.S., M.D. (Lond.), F.R.C.S. 


Consulting Obstetric and Gynaecological Surgeon, Middlesex 
Hospital. 


THE absence of all trace of a foetus in most 
vesicular moles shows that the presence of 
an embryo is not a necessity for the con- 
tinued growth of the trophoblast, nor, inci- 
dentally, for the continued growth of the 
connective tissue which forms the core of 
the. vesicular: villi although the core of the 
villus is generally held to derive from the 
embryonic mesoderm. 

It is also certain from a consideration of 
chorio-carcinoma of teratomatous origin 
that in such abnormal circumstances tro- 
phoblast can grow when no embryonic 
rudiment has ever existed. The question, 
therefore, arises whether, when a fertilized 
ovum grafts, it ever happens that the tro- 
phoblast alone develops. The following 
case suggests that it does sometimes 
happen : 

The patient having missed 3 periods and 
believing herself pregnant, for she had 
hitherto been perfectly regular, had several 
short attacks of abdominal pain accom- 
panied by slight loss of blood from the 
vagina. The possibility of extra-uterine 
gestation was considered, but as the uterus 
was slightly enlarged and an extra-uterine 
swelling was not present, the diagnosis in- 
clined to an intra-uterine pregnancy which, 
after perishing early, had been retained 
and was now beginning to be expelled. 
Four days later the patient had a severe 
attack of abdominal pain and on opening 
the abdominal cavity it was found full of 
liquid blood. 

The left Fallopian tube and both ovaries 


were normal. The ampullary end of the 
right Fallopian tube was ecchymosed out on 
to the ovario-pelvic ligament but not at all 
enlarged. There was no gestation-sac, but 
on the peritoneal surface close to the fim- 
briae there was an area of shallow erosion 
about } inch in diameter. The blood re- 
moved from the peritoneal cavity was 
searched for the presence of a gestation 
(molar or otherwise) but none was found. 

The Fallopian tube, after removal, was 
sectioned and the slides showed that the 
epithelial lining and plicae were normal, as 
was the muscular wall except at the area of 
érosion. Here was found a mass of tropho- 
blast (cells and syncetia) in appearance 
identical with that seen in the infiltration 
zone of a very early intra-uterine gestation 
or at the growing edge of a chorio-carci- 
noma. Villi were not present. Figs. 1 and 2. 

The case was, therefore, one of. extra- 
uterine gestation with primary grafting on 
the peritoneum. Two explanations are 
possible: Firstly, that the amenorrhoea 
was not due to pregnancy and that, after the 
3rd period was missed, a fertilized ovum 
grafted on'the peritoneal surface of the Fal- 
lopian tube and eroded a vessel within a 
few days of the grafting; secondly, that 
the amenorrhoea was caused by fertili- 
zation of an ovum, the product of which 
was a mass of pure trophoblast which, 2} 
months later, opened up a vessel. Of these 
two explanations the second seems to me 
to be the much more probable. 

If it be a fact that on occasions the division 
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of the Zygote results in trophoblast only a 
point of practical importance arises, namely 
that the bulk of such a product will be very 
much smaller than a normal gestation of 
the same period, and this will give rise to 
errors in diagnosis. In the present case, for 
instance, my opinion was influenced by the 
thought that an extra-uterine gestation of 
between 2 and 3 months growth would 
surely form a tangible extra-uterine swel- 
ling, even allowing for those cases known 
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to all surgeons of experience when an 
operation reveals, in the Fallopian tube, a 
blood-mole which must have destroyed the 
embryo some considerable time before the 
rupture which determined the operation 
took place. 

In such cases it is obvious that the tro- 
phoblast must have continued to erode long 
after the embryo was dead, and it is nota 
great step from this happening to erosion 
without any embryo at all. 

















Intrapelvic Tuberculosis 


BY 


J. R. GOoDALL, 
O.B.E., B.A., M.D., C.M., D.Sc., F.1.C.S. (Hon.), F.R.C.O.G. 


THERE has always been a question whether 
tuberculosis of the pelvic organs should be 
treated differently from other types of 
inflammatory diseases of the pelvis. When 
looking back over the accumulated expe- 
riences, and in particular over those of the 
last 5 years, one is led to believe that one 
can now approach this subject rationally, 
and in the best interests of the afflicted 
patients. It may be stated categorically that 
our policy is decidedly conservative, and 
that it is our conviction that even the gravest 
types of pelvic tuberculosis are more amen- 
able to recovery than are cases of tubercu- 
losis of other organs, by the general treat- 
ment now in vogue for pulmonary and 
other types of the disease. 


INCIDENCE AND PATHOLOGY. 


Pelvic tuberculosis is fairly common in 
Canada. It is especially so among the 
foreign immigrants from warmer climates. 
It constitutes about 7 per cent of the in- 
flammatory diseases of the pelvis, and is 
prone to attack those of the second and 
third decade. It is never fatal per se, but 
patients with pelvic tuberculosis die owing 
to the ravages of the disease in other parts 
of the body. It is never primary in the 
pelvis, being always secondary toa primary 
focus elsewhere in the body. With the new 
diagnostic approach, by means of the 
X-ray, the primary focus can be detected 
in about go per cent of the cases. In the 
other ro per cent the clinical diagnosis may 


have a larger element of doubt. The disease 
is most readily suspected in virgins, owing 
to the absence of infections arising out of 
married life, or from transmitted venereal 
disease. In the married, and in the parous 
woman, the diagnosis is rarely certain with- 
out exploration. 

Pelvic tuberculosis is essentially a de- 
scending disease. Not a single undoubted 
case of ascending infection has ever been 
advanced. Even in women married to men 
with genital tuberculosis, implantation of 
the disease through intercourse has never 
been proven. Except in the cases of miliary 
tuberculosis in which the bacilli are prob- 
ably blood-borne, pelvic tuberculosis arises 
out of contamination of the peritoneal 
cavity by microbes from a primary focus 
elsewhere in the body. By gravity, aided 
by peritoneal fluid currents, the microbes 
settle into the pelvis. When the tubercle 
bacilli have reached the peritoneal cavity, 
one of three things may happen. There may 
develop: 

I. A general tubercular peritonitis. 
II. A slight cryptic local pelvic tuber- 
culosis. 

III. A non-reactive peritoneal cavity 

invasion. 

In the diffuse tuberculous peritonitis, the 
tubercles are usually most abundant in the 
pelvic region, and grow more sparsely scat- 
tered as one ascends in the peritoneal 
cavity. This peritonitis may be dry or 
moist, and in the latter case, the quantity 
of fluid may vary very greatly. 
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Let us consider briefly each of these three 
categories. In the dry types there may be 
no appreciable abdominal cavity because 
all the juxtaposed surfaces of contiguous 
organs are joined by a buttery exudate. In 
both the dry and moist peritonitis the 
malady is usually of such a nature that the 
symptoms and abdominal signs put the 
diagnosis beyond a doubt. When, however, 
there has been any doubt, exploratory 
operation has usually followed to confirm 
the diagnosis. This, of course, is a great 
aid in any subsequent evolution of the pel- 
vic disease. This primary peritonitis prac- 
tically always heals spontaneously, and we 
have learned that the proper course is to 
close the abdomen as soon as the diagnosis 
has been confirmed. In the cryptic type of 
the disease the malady is of such a slight 
nature that the diagnosis is seldom made, or 
even suspected, except in retrospect. In 
the non-reactive cases, the diagnosis of the 
disease is never made, owing to the absence 
of peritoneal reaction. The peritoneum is 
consistently more resistant to tuberculosis 
than is the mullerian mucosa, but the dis- 
ease may make itself manifest clinically in 
the genital tract only at a very much later 
date than the primary peritoneal involve- 
ment. Tubercular peritonitis may heal 
spontaneously and so completely as to leave 
no trace of its passage, or a few adhesions 
may remain between two contiguous peri- 
toneal surfaces, separation of which usually 
reveals a healed caseous nodule or two, of 
various sizes, or numerous adhesions may 
remain as an index of its chronicity. 

When any one of these above-mentioned 
types of peritoneal involvement occurs, 
one of two sequelae must follow, either the 
pelvic organs are sufficiently resistant to 
overcome the contamination, or an infec- 
tion of the tubal mucosa develops subse- 
quent to the peritoneal involvement. The 
endosalpinx is the least resistant portion of 
all the mullerian tract, and involvement of 
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the uterine mucosa is practically always the 
result of persistent contaminations from the 
tubal lumen or tubal lymphatics. Uterine 
tubercular infections are consequently rela- 
tively rare, as compared with tubal involve- 
ments, and they usually heal spontaneously 
when the tubal disease has been removed 
or has healed spontaneously. The ovary is 
quite seldom involved. It is never contam- 
inated as an isolated organ, but its involve- 
ment is always secondary to that of the 
Fallopian tube. The capsule of the ovary 
is practically impervious to the tubercle, 
except by direct plastic contact, and inva- 
sion by contiguity of diseased organs. The 
few exceptions to this rule are seen when the 
ruptured Graafian follicles become infected 
through the operculum of rupture, and give 
rise to one or more small isolated tubercu- 
lous cavities filled with tuberculous fluid. 

The common rule, however, is for the 
tubal mucosa to manifest the disease some 
time following the peritoneal contamina- 
tion. The interval between the primary 
peritoneal invasion and the recognition of 
the tubal disease may vary within very 
wide limits. The tubal disease is always 
bilateral, though both sides may not neces- 
sarily be equally involved. 

The tubal disease usually takes on two 
distinct clinical types. 

I. Mucosal disease (a) moist tubercu- 
lous pyosalpinx; (b) nodular sal- 
pingitis. 

II. Diffuse interstitial salpingitis. 

In Group I the disease is of a mild nature 
and its ravages are limited to the endosal- 
pinx. Here, again, we meet with two 
varieties of the disease, the wet and the dry. 
The dry is much the more common. 

I have seen but 2 pronounced cases of 
the moist or tuberculous pyosalpinx, though 
pyosalpinx of a slight nature, of all forms 
of tuberculous salpingitis may exist. In 
these 2 cases, which came under my obser- 
vation when assistant to Professor William 
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Gardner, the disease affected young girls, 
one 17 years of age and one 19 years. There 
was no history of a previous peritonitis, 
nor could any primary focus be detected 
by clinical examination. Both had enor- 
mous tumours in the hypogastrium. The 
pre-operative diagnosis was new-growth, 
probably dermoids. On opening the abdo- 
men the Fallopian tubes were like huge 
cornucopias. In the first case they measured 
103 inches in circumference, and were 
10 inches long, fairly tense and of a yellow- 
white colour. The other case was very simi- 
lar, but the Fallopian tubes were not quite 
so large. The fimbriated end of the Fallo- 
pian tubes was characteristic of such cases. 
There was a-marked constriction just at the 
roots of the fimbriae, as if a tight cord had 
been tied about it. The fimbriae stood out 
isolatedly, like turgid digits, and the aper- 
ture of the lumen was plugged with a large 
inspissated caseous mass. There was nota 
detectable peritoneal adhesion anywhere. 
In the dry tuberculous salpingitis there is 
no pyosalpinx, but there are isolated no- 
dules of caseous tubercles about the lumen 
of the Fallopian tube. They may vary con- 
siderably in size, and may be either caseous 
or calcified. This type is frequently accom- 
panied by adhesions of contiguous peri- 
toneal surfaces, in the midst of which are 
tuberculous nodules in the same state of 
healing as those in the tubal mucosa. 

In the second group, diffuse interstitial 
salpingitis, we find Fallopian tubes that 
may contain a minimum of fluid, frequently 
grumous, at other times definitely tubercu- 
lous, pus, but there are massive diffuse 
pelvic adhesions, in the midst of which 
thick hard Fallopian tubes, with infiltrated 
walls and tubercular nodules, are finally 
found. The tubal walls are usually so in- 
filtrated that, when cut across after removal, 
they are rigid, retain their shape, and are 
very friable. All normal lines of cleavage 
are lost, and the pelvic organs more or less 
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fuse into a solid mass. From careful obser- 
vation of these cases clinically, operatively 
and’ pathologically, I am convinced that 
they are cases of mixed infections, usually 
the implantation of a tuberculous process 
upon a previous chronic, simple or speci- 
fic salpingitis. The two often seem to 
accentuate their pathological potentialities, 
producing diffuse infiltrating processes 
and multiple abscesses in ovaries and 
between peritoneal folds—the so-called 
choked pelvis. 

It is not to be inferred that the diffuse 
pelvic inflammatory disease is the product 
of one continuous process. The pelvic peri- 
toneal cavity is often the victim of repeated 
invasions from the tubal diseases, and, 
owing to the chronicity of these processes, 
the disease may often reach astounding de- 
grees of spread with a paucity of symptoms 
and a minimum of distress that are quite 
startling. For peritonial tolerance to tuber- 
culosis is great, and its sensitiveness is 
awakened only by an acute major insult. 
Adhesions that are evolved slowly have a 
power of accommodation that causes sur- 
prisingly few symptoms. 

The endometrium is relatively seldom in- 
volved as compared with the Fallopian 
tubes. The uterine disease ‘is secondary to 
the tubal involvement, and its favourite 
sites are at the cornual end of the uterus, by 
direct lymphatic extension from the intra- 
mural part of the Fallopian tube, and 
secondly at the shelf of the internal os, 
where the disease is usually developed by 
sedimentation. 

The reasons why these two sites—namely 
the cornual uterine mucosa and the region 
of the internal os, are susceptible to tuber- 
cular implantation, has recently been dis- 
covered in the research laboratory at St. 
Mary’s Hospital. At these two: sites the. 
endometrial lining does not take part in the 
cyclic changes of menstruation and, there- 
fore, unlike the uterine mucosa which is 
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shed at intervals, these areas have a more 
or less fixed mucosal epithelium. This 
greatly favours implantation of disease. At 
the internal os of the uterus there is quite 
an appreciable area between the uppermost 
limit of the cervical mucosa and the part of 
the uterine mucosa which responds to the 
ovarian hormonal secretions. This neutral, 
fixed area has all the histological characters 
of the uterine mucosa though appreciably 
thinner than the normal mucosa. It lacks 
the defensive viscid secretions of the cervical 
epithelium and lacks also the renewing 
influences of the cyclic changes of the 
uterine mucosa. This neutral area is very 
frequently the seat of cystic disease which 
leads to partial occlusion of the cervical 
canal and consequent imperfect drainage 
of the uterine secretions, thereby producing 
a certain degree of stasis. This interesting 
and new subject of research is being dealt 
with at some length in a paper now in pro- 
gress upon ‘‘ The Defensive Mechanism of 
the Uterus Against Infection.”’ 

The uterine musculature is singularly 
resistant to all types of infection. This 
applies particularly to tuberculosis. The 
uterine myometrium was found involved, 
and that only to a slight degree, in only 2 
instances in the numerous cases that have 
come under careful examination. In both 
these cases the endometrium was grossly 
involved in the disease, as were also all the 
other pelvic mucosal surfaces. 

Cervical tuberculosis is relatively rare, 
and not always easy to diagnose, in that the 
tubercles are usually atypical and may be 
simulated by other chronic disease pro- 
cesses. Tuberculous pyometra is quite 
uncommon, byt, nevertheless, well recog- 
nized. It nearly always occurs after the 
menopause. 


~ 


DIAGNOSIS. 


The diagnosis of tuberculosis of the pelvis 
is not easy at any time and may become 


JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


extremely difficult, at times impossible, 
except by exploration. It may readily be 
confused with subacute or chronic inflam- 
matory disease, both specific and non- 
specific, peritoneal endometriosis, and 
malignancy. A painstaking history is of 
the utmost importance. The history of a 
tuberculous lesion elsewhere in the body, or 
the demonstration of this during examina- 
tion, will be strongly suggestive evidence 
that the lesion in the pelvis is a secondary 
development. The history of a previous 
attack of peritonitis, whether confirmed as 
tuberculous or not, should be given due 
consideration. These findings in a virgin 
practically rule out other septic processes, 
but cannot exclude endometriosis. In the 
married and parous woman diagnosis be- 
comes correspondingly more difficult. The 
history of a‘ recent abortion almost rules 
out tuberculosis and endometriosis and, 
therefore, the presumption would be that 
the pelvic lesion is a septic process. The 
general opinion is that the skin or tempera- 
ture reactions, as aids to diagnosis, are all 
too delicate to be of much value. The fre- 
quency with which doubt will surround 
these cases makes confirmatory exploration 
inordinately frequent. 


TREATMENT. 


The previous sections have been intro- 
duced in order that the present subject may 
be dealt with comprehensively, for it is felt 
that so many errors have been made in the 
handling of these cases that one’s own con- 
victions should be told fairly and squarely. 
Every means at our disposal should be 
used in order to determine the nature of the 
disease, for I believe that operation upon 
pelvic tuberculosis is rarely justifiable if 
the diagnosis of tuberculosis is certain. Ex- 
ploratory operation then becomes merely 
a diagnostic operation, and manipulation 
should cease as soon as the diagnosis has 
been confirmed, Now that seems very 
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simple, but it is not always so. At opera- 
tion a recent peritoneal disease of a 
tubercular nature will usually show the 
peritoneum generally studded with small 
tubercles, and the diagnosis is seldom fur- 
ther in doubt. Occasionally, malignancy 
of the peritoneum may take on a close 
similarity, but as a rule the matter is 
soon differentiated. But in chronic pelvic 
tuberculosis the upper peritoneum may be 
smooth and glistening, the pelvis from 
above may present a “‘ choked ’”’ type of 
infiltration, the true nature of which is often 
obscure until one begins to burrow through 
to the specific organs. Even non-tubercu- 
lous cases should not have placed the sur- 
geon in such a questionable position. This, 
in itself, is a confession of defeat. But such 
cases will occur with the most wary. Asa 
rule, however, experience teaches us the 
characteristic nature of the disease, and the 
type of adhesions is so characteristic that 
one has soon confirmed one’s suspicions. 
There are only three diseases which pro- 
duce adhesions that are in a class by them- 
selves. These are tuberculosis, malignancy 
and endometriosis. In all other types of 
adhesions the lines of cleavage are readily 
found, and one can outline each organ and 
outline it by blunt hand dissection. This is 
not true of the three above-mentioned 
diseases. In these, all lines of cleavage dis- 
appear, and two juxtaposed organs become 
inseparably fused by the infiltrating dis- 
ease, and in endeavouring to separate 
fused structures, especially the small and 
large intestines, fistulae readily develop. 
The sites of endometrial and malignancy 
adhesions differ from those of tuberculosis, 
but this may help but little. The recogni- 
tion of caseous matter or of calcarious 
nodules practically confirms the diagnosis. 
Prior to operation a very good clinical 
diagnostic aid is found in a certain form of 
treatment. In tuberculous disease of the 
pelvis it has been invariably found that the 
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ordinary heat treatment, so frequently em- 
ployed with advantage in chronic inflam- 
matory disease, nearly always renders a 
tuberculous case infinitely more uncom- 
fortable. Unfortunately this applies also 
to endometriosis and, to a lesser degree, to 
Ovarian malignancy. However, it is of 
great service, if the disease is definitely one 
of the infections, in differentiating between 
an ordinary ascending and a tubercular 
descending infection. 

Is it to be interred, then, that operation 
is never indicated in pelvic tubercular 
disease? That is the desideratum, but that 
attitude cannot always be adopted. It is 
infinitely safer to explore than to allow the 
diagnosis to remain in doubt, for upon 
certainty, and upon certainty alone, can a 
rational treatment be adopted, and since 
so many of the cases must remain in doubt 
without exploration this procedure must be 
looked upon as a diagnostic measure, but 
not a curative one. The inference then is 
that one should back out of the abdomen 
as soon as the diagnosis has been confirmed. 
There are very few exceptions to this rule, 
though exceptions there must be. As in- 
stances of justifiable surgical procedure I 
have but to quote the two cases of tuber- 
culous pyosalpinx described above. Ob- 
viously, one’s duty in such cases is excision. 

In many instances the abdomen will 
have been opened under a mistaken diag- 
nosis, and tuberculosis will have been found 
as a complete surprise. 

We wish to emphasize this broad state- 
ment, upon which much of our argument 
hangs, and that is that patients never die 
of tuberculosis unless surgical intervention 
has turned a local curable disease into one 
of grave import. Let me accentuate this 
dictum. 

Cases of very destructive nature have 
healed spontaneously when, prior to this ex- 
perience, such a condition would have been 
thought impossible, 
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Three years ago I opened the abdomen 
for the presence of a large mass in the right 
lower quadrant in a choked pelvis. Tuber- 
culosis was suspected, but one could not 
exclude an appendicular abscess. The pa- 
tient was 20 years old and a virgin. Upon 
opening the abdomen, the peritoneum pre- 
sented a few tubercles that were diagnostic. 
The whole pelvis was choked, and on top of 
this, to the right, lay a thin-walled purulent 
collection. I aspirated this and removed a 
small piece for biopsy. The fluid content 
was almost 3 ounces, turbid, but liquid. 
Guinea pig test was positive in6 weeks. The 
patient’s wound healed uneventfully, and 
she was sent away to a sanatorium for 
18 months. Six months after her return 
she developed a bursitis over the right 
Poupart’s ligament. This was aspirated, 
definitely tubercular pus was obtained, and 
a tight pressure bandage was applied after 
aspiration. On bimanual examination of 
the pelvis it was impossible to detect the 
slightest deformity or trace of the former 
disease. She is now enjoying the best of 
health. Except some calcified glands on the 
lung root, a primary focus was not detected. 

This case serves to illustrate our expe- 
rience with these cases. Never have we had 
to regret conservative diagnostic operation, 
but surgical enucleation has given us many 
sad experiences.arising out of what we now 
consider was bad judgment. 

The following case illustrates the great 
curative power of nature and the tragic con- 
sequences of radical surgical intervention. 

The patient was a woman of 40 years of 
age. She had been a spinster until 6 weeks 
previously. She started a motor trip across 
Canada on her honeymoon and, when 300 
miles from Montreal, she began to develop 
severe abdominal pain. This grew so severe 
that when 25 miles from the city she had to 
- stop and the ambulance was sent for. Her 
history was that she had had a severe peri- 
tonitis 18 years previously and had been 


confined to bed for several months. Sh«x 
had had a lung infection prior to this and 
it was thought that the pelvic condition was 
secondary. She was again sent to a sana- 
torium for a year and had enjoyed excellent 
health since. 

When examined in the hospital she had 
signs of a general peritonitis, a large 
mass filled the right lower quadrant, and 
bimanually this extended down to the right 
of the uterus, pushing this organ strongly 
to the left. There was a high fever, chills, 
high leucocytosis and a rapid sedimenta- 
tion. Operation was decided upon owing 
to the uncertainty, and with the possibility 
that this might be a ruptured pelvic appen- 
dix abscess. There were signs of a low 
grade peritonitis, streptococcic in character 
and the pelvis was ‘‘ choked.’’ I burrowed 
down to find the abscess and drain if neces- 
sary. To my great astonishment I found 
that the appendix, though involved, was 
merely secondarily, and I opened up a 
cavity the size of a Californian orange, 
filled with old tuberculous matter in the 
right broad ligament. The contents were 
like old broken up hard mortar which came 
away in chunks of various sizes. I retired 
as quickly and as gracefully as I could, 
after having closed the upper opening of 
the cavity with omentum. 

The patient had a surprisingly smooth 
recovery for the first rr days. Then a small 
bleb appeared in the abdominal wound; 
5 days later the whole wound had opened 
up; 2 days later the parietal peritoneum 
was visible, studded with small tubercles; 
5 days later a fistula developed and the pa- 
tient died of inanition 6 weeks after the 
operation, 

I had not thought it possible that a pelvic 
caseous lesion of the size stated could have 
healed spontaneously. Yet it had and had 
been quiescent for 18 years. I am equally 
certain that had I closed the abdomen.as 
soon as ] had determined the character 
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of the disease instead of exploring more 
widely, the subsequent story would have 
been a happier one. 

My earlier experience in handling these 
cases was not an unqualified success. Many 
cases developed fistulae and I saw many 
others in consultation with similar results, 
and a fistula is about as unfavourable a 
sequence as one could imagine. On the 
other hand, the conservative treatment of 
these cases in the past Io years has been an 
almost unqualified success. I have been led 
to this form of procedure by the knowledge 
of five facts: firstly, that patients do not die 
of pelvic tuberculosis if not operated upon ; 
secondly, that when operated upon they are 
susceptible to secondary infections; thirdly, 
that heroic surgical treatment in advanced 
cases is rarely happy and often tragic; 
fourthly, that most advanced cases of pelvic 
disease respond surprisingly to general rules 
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of treatment as laid down for tuberculosis in 
general; and fifthly, non-interference has 
the advantage of not producing any dele- 
terious effect upon a primary focus else- 
where in the body. 

It can be readily seen that the primary 
focus of tuberculosis in the body upon 
which so much stress was laid in the past 
when operative treatment was the accepted 
rule, now hardly enters into the discussion 
when the conservative policy is adopted. 
The primary focus now becomes the dom- 
inant one in the question whether recovery 
is possible or not, and upon that question 
hinges the future of the patient. The ac- 
cepted treatment for the primary focus is in 
conformity with that advocated for the 
pelvic lesion. If the primary focus is 
not demonstrable the treatment should 
follow the same line as that for demon- 
strable tuberculosis. 








Local Anaesthesia in Vulval and Vaginal Surgery 


BY 


C. Pump BRENTNALL, M.C., M.B., Ch.B. (Liverpool), F.R.C.O.G. 


For gynaecological surgery local anaes- 
thesia is so rarely used in this country, with 
the exception of Caesarean section, that its 
value is not appreciated, nor is it realized 
that its application is extremely easy and, 
if.a few simple rules are observed, almost 
fool-proof. 

‘The term ‘‘ local anaesthesia” is used in 
its widest sense,,and includes the procedures 
sometimes referred to as .‘‘ regional anaes- 
thesia,’’ ‘‘ field block,’’ and ‘“‘ nerve 
block.’’ The anaesthetic used has been 
Novutox, a proprietory preparation con- 
taining a solution of Procaine with epine- 
phrine in Ringer’s solution, and also 
quinine derivatives and thymol. The 
solution appears to remain sterile indefi- 
nitely, and the duration of the anaesthetic 
period is longer than that produced by 
Novocaine alone. It has been used in 
various dilutions from } to 1 per cent of 
Procaine with almost equal success. The 
final choice has been for 1 per cent, as this 
somewhat reduces the total quantity of 
fluid to be injected. The total amount in- 
jected in this series has rarely exceeded 40 
c.c. ina single operation. 

It should be borne in mind that in addi- 
tion to anaesthesia, as in abdominal sur- 
gery, muscular relaxation also is frequent- 
ly required. This applies to the muscles of 
the perineum and the pelvic floor in most 
vaginal plastic operations, and frequently, 
if access to the cervix is desired, in other 
operations. 


Honorary Assistant Surgeon to St. Mary’s Hospitals, Manchester. 


ANATOMY. 


The chief nerve supply of the vulva is 
from the pudendal nerve, which sends 
fibres to the whole area from the peri-anal 
skin to the clitoris, including the vestibule 
and urethra. The nerve runs in close re- 
lation with the artery and vein of the same 
name, entering the ischio-rectal fossa by 
crossing the ischial spine. In the perineum 
it is deeply placed in the outer wall of the 
ischio-rectal fossa and protected by a 
sheath of fascia. At the base of the triangu- 
lar ligament it divides into its two terminal 
branches, the perineal and the dorsal nerve 
of the clitoris. The perineal nerve divides 
again into two, superficial and deep, the 
former being entirely cutaneous, and both 
its main branches rapidly becoming super- 
ficial to supply the perineum and labia; 
the deep branch is mainly muscular and 
supplies the perineal muscles and the an- 
terior parts of the levator ani. The second 
terminal branch of the pudendal, the nerve 
to the clitoris, runs forward close to the 
pubic arch, and becomes superficial by 
piercing the triangular ligament not far 
from the apex of the arch to reach the 
clitoris. The area of the vestibule around 
the urethra is supplied by the pudendal 
nerve, but it is doubtful whether this sup- 
ply is via the nerve to the clitoris, or 
the superficial or deep branch of the peri- 
neal nerve. 

In addition the ilio-inguinal nerve sup- 
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plies branches to the mons veneris and the 
labia, the genito-crural to the labia, and 
the small sciatic to the perineum and prob- 
ably, also, to the posterior area of the labia. 

The levator ani receives also muscular 
nerve fibres on its upper surface from the 
sacral nerves. ¥ 

The nerve supply of both the cervix and 
vagina is a continuation downwards of the 
uterine.plexus, following the course of the 
cervical and vaginal branches of the uterine 
artery. There is, however, an area of the 
posterior vaginal fornix where the sub- 
epithelial and sub-peritoneal tissues are 
identical. The nerve endings of the nerves 
supplying the pouch of Douglas (probably 
branches of the 3rd and-4th sacral nerves) 
lie in this tissue. 

It is well known that the sensibility of the 
area under discussion varies enormously 
in degree. The clitoris and labia minora 
are exquisitely sensitive to protopathic 
stimuli, the vaginal epithelium less so, and 
still less the cervix; the latter may be 
grasped with bullet or tissue forceps with 
only slight discomfort to the patient. It is 
frequently mentioned with apparent sur- 
prise that forcible dilatation of the cervical 
canal is extremely painful. How could it 
be otherwise ? Comparable force applied 
to any similar organ will produce the same 
result, but here again sensibility varies in 
degree. A recently dilated cervix may be 
dilated again almost to the same diameter 
without great discomfort. This is true when 
there has been a recent abortion, and is also 
noticeable when a radium application inside 
the uterus is repeated within a week of a 
former treatment. In the majority of 
such cases the cervix may be dilated 
without pain. 


TECHNIQUE. 
It is obvious that the technique of local 
anaesthesia for gynaecological surgery. of 
the vulva and vagina will vary consider- 


ably from case to case. Excision of the 
vulva requires nerve block of all the nerves 
mentioned above, but such a complicated 
procedure is quite unnecessary in the 
majority of operations. 

The pathological condition most fre- 
quently seen in gynaecology is genital pro- 
lapse in one of its several forms. Of the 
many varieties of plastic vaginal surgery 
for its cure, the Fothergill* colporrhaphy 
has become the operation of choice 
whenever there is descent of the cervix, and 
there is no contra-indication to its amputa- 
tion. The following technique in the use 
of local anaesthesia is now suggested as a 
routine for such an operation. It has 
proved a success in several hundred cases 
including many different. operations, yet 
this technique is most easily employed 
when the cervix presents at the vulva, and 
the value of this form of anaesthesia can 
be best appreciated during and following 
colporrhaphy. 

The theory of the technique is based on 
anatemical facts, and the following princi- 
ples may be stated as reasons for each 
particular step in the operation. If a com- 
paratively small area (such as the labia) 
receives sensory nerve fibres from a num- 
ber of nerves, it is both easier and more 
successful to infiltrate the tissues with the 
anaesthetic than to attempt a block of each 
individual nerve. But when a large area 
(such as the vagina) receives its nerve 
supply from a single nerve or nerve 
plexus, it is preferable to block the nerve 
rather than infiltrate the tissue. 

The ordinary record syringe has been 
used in all cases, but it is wise to be pro- 
vided with various sizes, preferably those 
with finger grips. It will be found that the 

* This operation is here correctly named. It is 
frequently labelled with the incorrect title ‘‘ Man- 
chester ’’ operation, a misnomer which causes 
amusement to those with an accurate memory 
of gynaecology in Manchester 20 years ago. 
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20 c.c. size will completely obstruct the 
view of the cervix, if the vagina is narrow. 

A point on the perineum } to .r inch 
antero-lateral to the anus is chosen. Here, 
with a very fine needle (26 S.W.G.), an 
intra-dermal vesicle is raised; the needle is 
then pushed forwards, and the subcuta- 
neous tissue of the anterior margin of the 
perineum is injected. A larger needle is 
then used (2r x 2}) and is slowly thrust 
into the perineum through the vesicle to a 
depth of 2 inches, in a direction at right 
angles to the skin surface, the anaesthetic 
being injected as the needle advances and 
retires. The needle is almost withdrawn, 
and then directed forwards, but quite 
superficially, underneath the line of the 
reflexion of the folds of the labium minus 
and as far as the anterior extremity of the 
proposed perineal incision. The procedure 
is repeated on the other side of the peri- 
neum, and about Io c.c. of anaesthetic is 
injected into each. The object of the deep 
injection is to relax the superficial and deep 
muscles of the pelvic floor, and to anaes- 
thetize the deep perineal branch of the 
pudendal nerve. 

A vaginal speculum is then inserted, and 
the cervix grasped with tissue-forceps. 
The larger of the needles is again used, and 
the injection is made through the vaginal 
fornix close to the cervix and immediately 
lateral to it (at the positions 3 and 9 of a 
clock). Ten c.c. of anaesthetic are also 
injected here. An important consideration 
is the depth to which the point of the needle 
must travel. Theoretically it should reach 
to the level of the cervical internal os; but 
this distance depends on the length of the 
cervix, and varies in different cases from 
one to several inches, and at this stage of 
the operation it is not possible to make an 
exact measurement. An attempt is there- 
fore made approximately to estimate the 
length of the cervix before the dilators are 
passe I. 


This completes the routine in most cases, 
and the operation may begin immediately 
the last injection is completed. 

There are, however, three areas where 
anaesthesia may be required and will be 
found not to be perfect when this technique 
is used., Associated with genital prolapse 
there may be prolapse or hernia of the pouch 
of Douglas. The surgeon will wish to re- 
move or obliterate this cul-de-sac. Not only 
is the peritoneum still sensitive, but also 
the connective tissue between it and the 
vaginal epithelium. The injection of a 
total of 2 or 3 c.c. of solution into a few of 
the most dependant parts of the hernia 
between the peritoneum and epithelium, 
anaesthetizes a wide area of peritoneum in 
addition to the pouch of Douglas. 

It may be noted here, that if it is desired 
to remove the uterus the only area requir- 
ing additional injection with anaesthetic is 
that when it is proposed to divide the 
Ovarian nervous plexus; the infundibulo- 
pelvic ligament if the ovary is to be removed 
or the upper part of the broad ligament 
if the ovary is to be retained. If there is 
still tenderness in the base of the broad 
ligament, the reason is that the para-cervi- 
cal injections have not reached as high as 
the cervical internal os. 

It is not suggested that genital prolapse 
is ever an indication for removal of the 
uterus.. Fothergill’s operation cannot be 
performed unless the uterus is present, and 
total hysterectomy may make the cure of 
the prolapse more difficult. 

When the patient suffers from urinary 
stress incontinence, or there is present a 
so-called urethrocele, the plastic operation 
must be extended widely on each side of 
the urethral orifice, in order to repair the 
sub-pubic fascia. It will be found that 
anaesthesia in this area is not perfect, and 
2 or 3.c.c. of Novocaine will have to be in- 
jected here. 

If, in addition to the genital prolapse, 
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there is also a complete perineal tear 
requiring repair, it will be necessary to 
anaesthetize the small area of peri-anal 
skin that is to be united in front of the 
bowel, and wise to obtain relaxation of the 
external anal sphincter by injection of the 
anaesthetic into the substance of this 
muscle. 

Operations limited to the cervix, or to the 
cervix and uterus, may be completed with- 
out pudendal or perineal anaesthesia, pro- 
vided that the lumen of the vagina is large 
enough, and the muscles sufficiently re- 
laxed, to allow access to the cervix. 

Operations limited to the vagina may 
be performed by the technique of para- 
cervical injection described above, or, if 
preferred, it is sufficient to infiltrate the 
subepithelial tissue beneath the vaginal 
skin. 

The question of premedication of patients 
about to undergo operation is debatable. 
Some surgeons hold that co-operation by 
the patient is a necessity, that the patient 
should be capable of refraining voluntarily 
from movements which may interfere with 
the ease of operation, and therefore that 
any premedication which aims at more 
than calming the patient’s nervousness 
is definitely bad. Unfortunately, many 
women object to the lithotomy position on 
account of the mental distress, and also on 
account of the physical discomfort of the 
position when the operation lasts longer 
than half an hour. 

For these reasons it was considered neces- 
sary, when this work was still somewhat 
experimental, to give all patients some form 
of pre-operative sedative treatment. Ofall 
the many drugs which have been tried, 
morphine, together with scopolamine, has 
given the best results. As is well known, 
‘‘ Twilight Sleep ’’ is, unfortunately,. very 
variable in practice, and it has been found, 
as experience has increased, that the pre- 
medication is of little or no advantage 


before minor operations, and it is being 
discontinued. Before major operations, 
however, it is still considered necessary, 
and morphia, gr. {, with scopolamine, gr. 
1/100 is given 2 hours before the patient 
leaves her bed, and the scopolamine is re- 
peated in half the dose go minutes later. It 
is a mistake not to allow the morphia plenty 
of time to produce its maximal effect. 


CONTRA-INDICATIONS. 


The contra-indications to the use of local 
anaesthesia may be classified under three 
headings: 1. Acute inflammation—this is 
rare in gynaecological practice, but a 
typical example is an acute or subacute 
Bartholinitis. 2. Anatomical obstruction 
to the site of injection—the narrow senile 
vagina of the elderly spinster may prevent 
access to the vaginal fornices. Also, it has 
been found difficult, and sometimes im- 
possible, to anaesthetize the cervix of the 
acutely anteflexed uterus (the cochleate 
uterus). Such a uterus is always nulli- 
parous, and frequently associated with a 
narrow vagina. The acute flexion begins 
well below the internal os of the cervix, and 
it is this fact, together with the narrow 
vagina, which makes it impossible to inject 
the paracervical tissue exactly where de- 
sired. 3. Pathological obstruction to the 
site of injection—a cervical carcinoma that 
has spread outwards into the vaginal for- 
nices, offers a barrier that should not be 
pierced. 

With the exception of those exhibiting 
one or other of the above contra-indica- 
tions, a small and almost negligible list, it 
may be said that any vulval or vaginal 
operation may be completed with success 
under local anaesthesia with one exception, 
namely, excision of the vulva. It has 
been found that excision of tissue down 
to the fascia covering the pubes and deep 
to the clitoris is painful, and success is not 
claimed. 





230 JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


There are very few indications for vaginal 
hysterectomy. To quote a surgeon of a 
previous generation, Howard Kelly (Gyn- 
aecology, 1928) states that this operation 
still claims a place in exceptional circum- 
stances, ‘‘certain extreme forms of pro- 
lapse,’’ and ‘‘ cancer of the body of the 
uterus in the aged and feeble, or in diabetics 
with a fairly lax vaginal outlet.’’ Many 
will not agree even with these conservative 
indications. For the purposes of the pre- 
sent subject, the operation has been under- 
taken 4 times on cases of genital proci- 
dentia in order to demonstrate its possibility 
under local anaesthesia. 

Local anaesthesia will not be found to 
be an aid to diagnosis in doubtful cases. 
Abdominal rigidity, especially when asso- 
ciated with excessive fat together with 
hyperaesthesia of the pelvic organs on 
palpation, may make a complete diagnosis 
of the condition of these organs impossible. 
A general anaesthetic in such a case is a 
necessity. 

It has been stated at the beginning of this 
article that there are a few simple rules that 
must be obeyed: 1. Every effort must be 
made to ensure a comfortable position of 
the patient on the table. Extreme flexion 
of the knee joints, owing to the upright 
leg supports being too short, is the most 
frequent error. 2. Injection of the fluid 
must be slow. A rapid increase in tension 
in any tissue except the loosest, is painful. 
3. While the injection is being made, es- 
pecially if made deeply into a vascular 
area such as the base of the broad ligament, 
the point of the needle must be kept con- 
stantly moving in order to avoid injection 
direct into the blood stream. 4. Gentle- 
ness is the rule of all surgery, and the sur- 
geon who does not observe this rule would 
be wise to avoid local anaesthesia. The 
‘only exception to the rule of gentleness is 
in dilatation of the cervix, when sometimes 
almost brutal force is necessary. There 


are limits to this, however; if it is desired 
rapidly to remove an ovum of greater 
maturity than 12 weeks, the cervix should 
be incised as in vaginal Caesarean section 
If the pregnancy has advanced further thai: 
5 months and the cervix is closed, it is wise 
to choose either another route or another 
anaesthetic. 


ADVANTAGES. 


The advantages of local anaesthesia arc 
quite definite and beyond argument and 
begin even before the patient reaches the 
theatre. Instead of the pre-anaesthetic 
starvation and emptiness so often required 
by the conservative surgeon, a light meal 
is given 2 hours before the patient leaves 
her ward, synchronizing with the first in- 
jection of morphia. 

During the actual operation it is an 
astonishing phenomenon that there is very 
little haemorrhage from cervix, vagina, 
or the vascular para-urethral area. To 
watcha vaginal plastic operation performed 
under general anaesthesia, brings to mind 
Macbeth’s words: 


““T am in blood 
Stept in so far, that, should I wade no more, 
Returning were as tedious as go o’er.”’ 


Partly as a result of this negligible loss of 
blood, the general condition of the patient 
on her return to bed is almost normal. 
Although vomiting following morphia 
occurs in about 40 per cent of cases, ye! 
when it. does occur it is less severe and o! 
shorter duration than after a general anaes- 
thetic. The patient should, in fact, sit up 
within a couple of hours’ time, and have a 
light meal of tea and toast and butter. One 
other advantage may be mentioned, « 
great blessing to the nursing staff depletec 
and overworked in war time; the patien‘ 
does not require practically any special o: 
expert attention during the hours following 
operation. 
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The value of local anaesthesia is increased 
still further if the patient'is suffering from 
one of the ailments, such as respiratory or 
cardio-vascular disease, that would cer- 
tainly be aggravated by other types of 
anaesthetic. Chronic bronchitis, so fre- 
quently associated with genital prolapse 
and especially with stress incontinence of 
urine, is almost a contra-indication to 
inhalation anaesthesia. 


RESULTS. 


It has been found impossible by ques- 
tioning patients during convalescence, to 
estimate and classify results in degrees of 
success or failure. Premedication with 
morphia and-scopolamine has two aims: 
the first, a peaceful sleep while the woman 
is in the operating theatre ; and the second, 
a state of amnesia for recent events if the 
sleep is disturbed by unpleasant stimuli. 
It is well known that both these conditions 
are not achieved in all cases under twilight 
sleep. There is an uncertainty about the 
results of these drugs, and the most fre- 
quent cause of failure is the noise and 
general disturbance of a hospital ward ona 
busy operating day, so that it is found that 
both aims are more likely to be achieved 
when the patient occupies a’single room and 
can be left undisturbed for the 90 minutes 
before she leaves her bed. 

An occasional woman reaches the theatre 
in a state of mental excitement, and hyper- 
aesthesia, and objects strongly even to the 
touch of a swab on the-perineum. Such a 
patient will protest more strongly still when 
the first needle enters the perineal skin. 
In addition to magnifying these unpleasant 
sensations, she mentally transfers them into 
painful impressions which she thinks she 
has received during the operation. The 
most disappointing comments made by 
patients were all of the same type, demon- 
strating this difficulty in assessing success 
or failure. A woman on whom a Fother- 


gill’s operation had been performed, told 
her nurse that she had felt all the stitches, 

“‘all four of them.’ 

It is true that when complete amnesia is 
attained, it may give a false impression of 
success by masking the failure pf the 
anaesthetic. 

Although I have used this wideidje for 
every vulval and vaginal operation that is 
included in my practice of gynaecology, 
only once has it been necessary to adminis- 
ter a general anaesthetic; this was to a 
woman who arrived in the operating theatre 
in a state of such wild excitement that 
it was impossible to place her in the litho- 
tomy position. No other patient: has re- 
ceived even the most minute quantity of 
general anaesthetic. 

The disadvantages associated with this 
local anaesthesia are few in number. The 
time occupied in administering the anaes- 
thetic delays the start of the operation for 
a few minutes, rarely more than 10.’ The 
time lost at the beginning is compensated 
by the negligible amount of haemorrhage 
during operation. This compensation is, 
of course, absent in the minor cases. 

The patient herself may be upset at the 
thought of being conscious during the 
operation, and may ask ‘‘to be put to 
sleep ’’’ during the event. It is wise not to 
inform the patient beforehand of ‘the sur- 
geon’s intention. If she herself raises thé 
question, she may be soothed somewhat by 
the promise that she shall come to the 
theatre without having to remove her den- 
tures. This proposition is very attractive 
to some. 

’ On the other hand, the only patients on 
whom I have had to operate twice under 
local anaesthesia, have faced the second 
visit to the theatre without nervousness. 
All these were women for radium treatment, 
except one. She was a young, recently 
married girl, on whom I performed Fall’s 
two-stage operation (Amer. Journ. Obstet. 
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and Gynecol., November 1940) for com- 
plete absence of the vagina. 

For many years | have used nothing but 
soap to clean up the field of operation, and, 
in order to avoid slippery gloves and 
instruments, the soap has been removed 
with surgical spirit. Before the anaesthe- 
tic is injected it is necessary to be careful 
that the spirit does not come in contact 
with sensitive tissues, especially the urethral 
mucous membrane. 

The bibliography that concludes _ this 
article is unusually short, for British litera- 
ture appears to be silent on this subject, and 
references to continental journals have not 
been followed up owing to the difficulty in 
having these accurately translated at the 
present time. A large number of articles 
in American journals has been perused, but 
little help has been received from them. 
These few references are of interest, as they 
show that local anaesthesia in vaginal 
surgery has been practised in America 
for over 30 years with success, and that 
there exists a confusing variation in tech- 
nique, sometimes depending on a strange 
conception of the anatomy of the nerves of 
the pelvis. It may be asked how an opera- 
tion such as vaginal hysterectomy, requir- 
ing infiltration of the parametrium for its 
success in Missouri, can be performed 
with equal success in New York under 
perineal-pudendal block anaesthesia. A 
partial explanation is offered by the rela- 
tive insensibility, already noted, of the 
vagina and cervix. 

The present article offers a simple 
techniqué based on exact anatomical facts, 
which will succeed even without premedi- 
cation. 


REFERENCES. 


Hertzler (‘‘ Local Anaesthesia,’’ sixth edition) 
advises injections into the substance of the cervix 
before operations on this organ. For anterior and 
posterior colporrhaphy he practises infiltration 
beneath the epithelium of both vaginal Valls, 
anteriorly by multiple injections. 

Gellhorn (Journ. Amer. Med. Assoc., 1913, 1354) 
adopts the technique of Hertzler for operations on 
the cervix, injecting small quantities of anaes- 
thetic around the periphery and into the broad 
ligaments, and also into the substance of the 
cervix at the four points of the compass. ° 

The same author in an excellent article (Surg., 
Gynecol. and Obstet., 1927, 105), advises para- 
cervical injections to a depth of 1 inch for 
curettage, operations on the cervix, and vaginal 
hysterectomy. ‘‘ Anterior colporrhaphies require 
injections into the layer between vagina and 
bladder,’’ ‘‘ perineorrhaphies require copious 
infiltrations.’’ ‘‘ The tissues between vagina and 
rectum are infiltrated well beyond the extent of 
the proposed denudation,”’ 

Again (Surg., Gynecol: and Obstet., 1930, 484) 
he elaborates his technique for vaginal hyster- 
ectomy. Parametric infiltration is now carried to 
a depth of 1% inches from the vaginal fornices. 
The anaesthetic solution is reduced in strength 
but increased in quantity, and the period of wait- 
ing for anaesthesia to supervene is 5 minutes. 

Griffin and Benson (Amer. Journ. Obstet. and 
Gynecol., November, 1941) claim that injection 
of the pudendal nerve, the perineal branches of the 
posterior cutaneous femoris, and the perineal 


fibres .of the ilio-inguinal nerve anaesthetise 


the vaginal mucosa in five minutes.’’ Also that 
““any type of gynecologic vaginal operation can be 
carried out under perineal-pudendal block local 
anaesthesia.’? Among other operations listed arc 
““Vaginal hysterectomy, one case.’’ ‘‘ Repair, 
hernia cul-de-sac of Douglas, one case.’’ 
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REPORTS ON HOSPITALS AND DEPARTMENTS 
OF PUBLIC HEALTH 


THE number of hospital reports received during the 
past year has shown a regrettable decline. It is 
only to be expected, however, that the numbers 
would ,undergo considerable reduction as the war 
continues. The chief factors operating against their 
continued production are reduction of staff, and the 
dissociation of antenatal supervision from lying-in 
facilities consequent upon the government evacua- 
tion scheme. Additional factors are restriction of 
supplies and the unhappy choice of targets by the 
Luftwaffe, whereby grievous loss of life has 
occurred, and many valuable records lost for ever. 
It is our fervent hope that in the post-war era 
determined attempts will be made to remedy this 
defect, and we look forward to the reappearance 
of many familiar annual reports which are now 
in absentia. The plea, oft repeated, of previous 
reviewers for standardization of these reports may 
be made with more insistence and perhaps with 
more likelihood of success in happier times. 


MIDWIFERY IN THE NORTH-EAST OF 
SCOTLAND, WITH SPECIAL REFERENCE 
TO THE YEARS 1938, 1939, AND 1940. 


By DuGatp Bairp, M.D., F.R.C.O.G. 


THE report is an analysis of the births taking place 
in the City and County of Aberdeen during the 
years 1938-1940. Part I gives a description of 
the present conditions and a summary of the 
medica] facts with suggestions abuut improvements 
which might be carried out. It should be read by 
the lay public, especially members of local authori- 
ties. Part II gives the medical aspect in some 
detail and should be of interest to general 
practitioners. Part III deals more particularly 
with the work of the Maternity Hospital, and 
follows the lines of the annual medical reports 
published by such hospitals and is, therefore, 
of particular interest to obstetricians. 


Part I.—The Maternity Services (Scotland) Act, 
1937, makes available to every expectant mother 
who desires it, the services of a general practitioner 
and a midwife, and represents a great advance. 
Provision is also made for specialist and hospital 
services where required. A scheme based on this 
Act has been working in the County of Aberdeen 
for 2 years, and has commenced to function in the 
City of Aberdeen since November 1941. It is 
generally believed that a midwifery service should 
be organized on a regional basis round a central 
maternity hospital, and that this hospital should 
be in close association with a general hospital. The 
main functions of a central hospital should be: (1) 
The care of women who decide to have their babies 
in hospital; (2) to maintain a staff of experts to 
deal with abnormal and difficult cases; (3) to pro- 
vide undergraduate and postgraduate instruction 
forymedical students and doctors respectively, and 
for the training of midwives; (4) to provide faculties 
for research work in order that the preceding 
three functions could be more adequately fulfilled 
In the area of Scotland under consideration, the 
central hospital is represented by a new and first- 
class maternity hospital at Forrester Hill in close 
proximity to the Aberdeen Royal Infirmary and 
Sick Children’s Hospital of the University Medical 
School. An account is given of the available 
hospital accommodation partly provided by a 
voluntary body, and partly by a local authority. 
Provision is made for the admission of antenatal 
cases, and for the isolation of potentially septic 
emergency cases. The medical and nursing staffs 
are common to both blocks, and it seems that the 
fullest co-operation exists between the bodies 
responsible for the administration. A noteworthy 
feature is the fact that the Registrars are attached 
to the gynaecological department of the Royal 
Infirmary, and that they are expected to undertake 
teaching and research work, thus they receive a 
very comprehensive training. Each of the bodies 
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responsible for the administration contributes to 
the salaries of the medical staff, an arrangement 
which is of benefit to all concerned. Antenatal 
care of the booked cases is carried out at a central 
clinic in the town by the staff of the maternity 
hospital. This staff is responsible for about 300 
cases delivered on the district but it is intended 
that this practice should gradually cease and that 
the municipal midwives should take over such 
cases. Pupil midwives and students would still 
attend such deliveries, and since the medical aid 
would be the general practitioner booked under the 
scheme, the latter would have some responsibility 
for the teaching of students, which would be an 
incentive to maintain a high standard of work. 

A statistical analysis of the maternal, stillbirth, 
and neonatal mortality in the area is given with 
a view to providing a basis of comparison for the 
future. The figures quoted show clearly that in 
the years 1931-35 there was very little fall in the 
maternal mortality in the City of Aberdeen, but 
a reduction is apparent for 1936-40, and particu- 
larly since the opening of the new maternity 
hospital at Forrester Hill at the beginning of the 
year 1938. An analysis of the individual causes 
of death shows that over the whole area the most 
striking fall in the death-rate has been in deaths 
from puerperal sepsis; this is attributed to 
the valuable research work which showed that 
the haemolytic streptococcus responsible for most 
of the fatal cases comes directly or indirectly from 
the upper respiratory tract of someone in attend- 
at the confinement, and to the beneficial 
effect of the sulphanilamide group of drugs. An 
alarming feature is the increase in the number of 
deaths from septic abortion, and a bold policy is 
advocated suggesting a modification of the law to 
allow termination of pregnancy in individual cases 
in which frequent childbearing has combined with 
overwork and poor nutrition to make the present 
pregnancy hazardous. A plea for the greater use 
of blood transfusion is made. An analysis of still- 
birth and neonatal mortality shows that the loss 
of infant life in the early stages of pregnancy and 
in childbirth in the City of Aberdeen reaches the 
very high figure of 72 per 1,000. A detailed 
. analysis of the causes of stillbirth and infant deaths 
is given with a view to seeing how this figure can 
be lowered. It is concluded that the mortality 
among mothers and infants in childbirth in the 
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Aberdeen area is much too high, and although 
there are many factors contributing to this un- 
satisfactory state of affairs it is hoped that the 
improved nursing and medical services offered in 
the Maternity Services (Scotland) Act, 1937, if 
utilized on a wide scale will do much to reduce this 
mortality. 

Detailed Summary. Parr II.—In Part II 
deaths occurring in the County and City of Aber- 
deen during the years 1931-40 have been studied 
to determine the trend of maternal mortality in 
the area. The two 5-year periods, 1931 to 1935, 
and 1936 to 1940 are compared and there is an 
appreciable fall from 6.3 to 4.1 per 1,000 in the 
second period. A further sub-division is made, 
the first from 1931 to 1937, and the second from 
1938 to 1940, the latter period commencing at the 
time of the opening of the new maternity hospital 
at Forrester Hill. In the first period the maternal 
mortality is 11 per 1,000 and in the second 5.2 
per 1,000, a remarkable reduction of 50 per cent, 
the reduction being almost entirely due to the fall 
in the mortality of book cases. 

Further analysis shows that the fall of the 
death-rate is due to the fall in all categories, 
particularly sepsis. It is noted that although the 
hospital figures are good, they are no better than 
the figures of certain London hospitals before the 
discovery of the sulphanilamides. A comparison 
of the results of domiciliary midwifery in the area 
under consideration, and that of a working-class 
area in London shows that there is little justifica- 
tion for tolerating the present figure for the City 
and County of Aberdeen, namely that of 4 per 
1,000. The English and Scottish figures are not 
strictly comparable; because in England deaths 
from intercurrent disease are not included in the 
maternal mortality figures, although they are 
usually stated in a separate column. 

There follows an interesting analysis of the 
fatal cases in order to assess whether any of them 
were avoidable. This could only be made with 
accuracy when the patients died in hospital where 
full notes were available, and where postmortem 
examinations could be made. The conclusion 
arrived at was that 18 of the 23 deaths studied 
were avoidable; inadequate antenatal care, failure 
to follow medical advice given, and, on occasion, 
errors of omission or commission on the part of 
the midwife or doctor responsible. In the fatal 
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cases of eclampsia ‘the antenatal caré was either 
poor'or none existent. 

A general analysis of all the fatal cases in the 
area during the 10-year period, 1931 to 1940, 
demonstrates that the chief causes of death are: 
sepsis, 35 per cent; intercurrent disease, 24 per 
cent; toxaemia, 17 per cent; haemorrhage, 12.5 per 
cent; shock, 9g per cent. (The percentages are 
approximate. Detailed study shows that a strik- 
ing fall in the number of deaths from sepsis has 
occurred in the last 2 or 3 years, particularly in 
deaths from haemolytic streptococcal infection. 
The introduction of the sulphanilamides is probably 
the biggest individual factor, but other factors, 
including improved hospital facilities have un- 
doubtedly contributed. | Pneumonia is the com- 
motiest cause of death from intercurrent disease, 
and following the introduction of sulphapyridine, 
the number of deaths from this cause has been 
greatly reduced. Cardiac disease still takes its toll 
of pregnant women, and there is room for 
improvement not only as a result of improved care 
of the cardiac patient when pregnant, but also by 
advising against pregnancy in women with severe 
heart disease. 

In deaths from toxaemia, inadequate antenatal 
care appears to have been an all too common factor. 

Deaths from haemorrhage showed a fall from 
23 to 15 in the second 5-year period, this is to 
be expected in view of the increased facilities for 
providing blood transfusion. In a consideration 
of deaths due to accidental] haemorrhage, the 
statement is made ‘‘that the treatment was 
obviously bad, for example in 2 cases, packing of 
the vagina was carried out.’’ Surely packing of 
the vagina, if properly carried out can be an 
invaluable method of treatment in certain cases, 
and is advocated by many authorities. In 9 fatal 
cases of ectopic pregnancy, it is stated that 
‘“ several were too ill to operate upon when 
admitted.’’ Surely this is a defeatist attitude, and 
anyone who has much experience of dealing with 
these cases will have been impressed by the almost 
miraculous recovery after operation, particularly 
when blood transfusion has been started during the 
operation. It is noteworthy that transfusion was 
employed only once in 1o fatal cases of post- 
partum haemorrhage. 

Attention is drawn to the alarming increase in 
the number of deaths from abortion, and a sug- 
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gestion is made that the law should be modified 
to allow termination of pregnancy in certain cases 
in which frequent childbearing has combined with 
overwork and poor nutrition to make the present 
pregnancy hazardous. It is further suggested that 
instruction in the best methods of contraception 
should be made available at all postnatal clinics. 
The provision of such facilities would do much to 
prevent unwanted pregnancies which drive the 
harrassed: mother to the desperate remedy of pro- 
curing abortion. 

Stillbirths and neonatal deaths. Stillbirths have 
only recently become: notifiable in Scotland and 
comparison with the past or with other countries 
is therefore difficult. More information is avail- 
able, however, about the problem of neonatal 
mortality. The causes of neonatal death are 
largely the same as those of stillbirth, and from 
Professor MacNeill’s articles in The Lancet it will 
be seen that in this connexion Scotland occupies 
a very unenviable position as compared to England 
and other countries. 

Comparison has been made of the combined 
stillbirth and neonatal deaths in private specialist 
practice, in booked hospital practice, and in , 
domiciliary practice, the comparative figures being 
12 per 1,000, 54.5 per 1,000, and 78.5 per 1,000. 
The low figure in the first group is probably due 
to the combination of favourable factors—economic, 
nursing and medical. In the second group the 
nursing and medical factors are favourable, but 
economic conditions are unfavourable. In the 
third group the high figure indicates the need for 
an all-round improvement in medical and nursing 
care as well as economic conditions. It is sug- 
gested that the dietary deficiency could be reme- 
died by a widespread extension of communal 
dinners. The expectant mother would thus be 
assured of one meal daily which would contain 
all the substances thought to be necessary for the 
well-being of her child. She would have a much- 
needed respite from cooking and washing-up, and 
there would be ample opportunity for practical 
education in the principles of good nutrition. 

Part III is a detailed medical and clinical 
report of the Aberdeen Maternity Hospital for the 
years 1938, 1939 arid 1940, and follows the usual 
lines of such reports; 4,053 patients were treated, 
with a total mortality, of 6.6 per 1,000. The 
mortality-rate for the emergency cases (36 per 
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1,000) compares most favourably with that of the 
booked cases (1.1 per 1,000). The same unfavour- 
able comparison is seen between the combined 
stillbirth and neonatal mortality, which is 54.3 
per 1,000 for booked cases and 426 per 1,000 for 
emergency cases. Antenatal complications are 
enumerated, but details of their treatment are 
omitted. A point of interest arises, there were 22 
terminations of pregnancy, some with steriliza- 
tion, the indication being genera] debility and 
anaemia. Undoubtedly debility and anaemia con- 
stitute therapeutic indications for abortion, but 
the term is capable of very elastic interpretation. 
Out of 3427 booked cases, 71 per cent were con- 
sidered to be normal. The forceps rate of 1.8 per 
cent is unusually low. In the section on abnormal 
cases, difficult labour due to contracted pelvis, 
posterior position of the occiput, and uterine mal- 
function, are classified together because they often 
occur in the same patient and sometimes it is 
impossible to say which is the primary factor in 
causing the difficulty. It is shown that difficult 
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labour even in booked cases increases the risk to 
the child by almost 10 times. The incidence of 
contracted pelvis is estimated by 2.5 per cent. 


Caesarean section was apparently performed in 50 


cases out of 110, but mention is not made as to 
whether the operation was elective or following 
a failed trial labour. Actual pelvic measurements 
appear to have determined the classifications of the 
various cases and not cephalo-pelvic dispropor- 
tion. 

There were 69 cases of placenta praevia but little 
or no mention is made of the methods of treatment 
adopted. 

The incidence of non-toxic accidental. haemor- 
rhage seems unusually high, 97 out of 144, again no 
methods of treatment are given. 

There is room for improvement in the presenta- 
tion of the clinical report, particularly with regard 
to details of treatment, as only by comparing the 
end results of various methods can each be 
assessed individually. 
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SHORTAGE OF PRACTISING MIpwIVEs. 

The number of midwives on the roll in England 
arid Wales is just over 65,000 but only about 24 
per cent of these are actually in practice. 

There is no shortage of pupil midwives, but only 
58 per cent of women who enrolled as midwives in 
1940 were practising in 1941. 

The Central Midwives Board considers that the 
permanent solution to this problem can be 
achieved only by an improvement of pay and 
conditions of service. 


MATERNAL PULMONARY EMBOLISM. 
Steiner and Lushbaugh, from a series of 72 


237 


maternal deaths, investigated in the Department 
of Pathology of the University of Chicago, have 
opened a new field of thought in sudden maternal 
deaths. They maintain that the most common 
cause of sudden death during labour, or in the 
first few hours after delivery, is pulmonary 
embolism due to passage of meconium, liquor 
amnii or vernix into the maternal circulation. 

In the cases quoted there was a fairly constant 
clinical picture of violent uterine contractions 
followed by a rigor and then a condition of shock. 
Vernix and meconium were identified in the 
smallest pulmonary arteries. 

Experimental studies on dogs and rabbits showed 
that death could be produced by the intravenous 
injection of meconium and amniotic fluid and that 
the animals die from anaphylactic shock. 


THE STEROLS, THEIR STRUCTURE AND ACTION. 

The phenanthrene ring is present in narcotics of 
the morphine group, bile acids, cholesterol, vitamin 
D, the sterol] hormones and many carcinogenic 
hydrocarbons. Selye investigated the modifica- 
tions of the cholane ring which characterize the 
sterol subgroup and observed the effect upon six 
different types of action. These are called the 
folliculoid, corticoid, luteoid, testoid, gonadotro- 
phic and anaesthetic. 

All sterols with a side chain of two or less C 
atoms have some activity, but the long side chain 
derivatives are inert. The folliculoid and anaes- 
thetic activities are the most common and stil- 
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boestrol also, although not immediately related to 
the phenanthrene group, has a well-marked anaes- 
thetic action in addition to the well-known. folli- 
cular action. 


FOETAL AND POSTNATAL CIRCULATION. 

Investigations of the foetal circulation in sheep 
have been carried out with X-ray cinematography 
after the injection of radio-opaque media into:a 
foetal vein. At the same time the foetus was pre- 
vented from breathing in order to disturb the 
normal intrauterine conditions of life as little as 
possible. 

These experiments have demonstrated the 
division of the inferior vena cava] flow into two 
streams. The larger of these two streams passes 
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_ through the foramen ovale into the left auricle 


whilst the smaller stream enters the right ventricle 
through -the tricuspid opening. 

In addition the flow of the superior vena cava 
passes entirely through the right auricle and 
ventricle into the pulmonary trunk and.-thence via 
the ductus arteriosus into the descending aorta 
and pulmonary arteries. Only a small amount of 
the blood from the placenta is by-passed :through 
the ductus venosus—the larger proportion. passing 
through the liver substance. ' 

Some new terms are introduced owing to varia- 
tions which are met with in different animals, 
rendering inappropriate some terms used in human 


anatomy. JoHN HAMILTON 


The Canadian Medical Association Journal 


Vol. xlvi, February 1942. No. 2. 
*Radium treatment of carcinoma of the cervix. 
E. Trapp. 


Vol. xlvi, March ‘1942. No. 3. 
*Surgical and gynaecological experiences with 
an emulsion of sulphathiazole. D. Ackman and 
G. Wilson. 


RapDIuM TREATMENT OF CARCINOMA OF THE 
CERVIX. 

Radiological treatment of cancer of the cervix 
has afforded one of the most successful chapters in 
the field of cancer therapy. In the Cancer Com- 
mission of the League of Nations set up in 1924, 
the decision to deal with cancer of the cervix uteri 
by irradiation in the treatment of this condition 
was established. A sub-commission of radio- 
therapists and gynaecologists under the chair- 
manship of Prof. Regaud of Paris was formed, and 
it was decided to confine the first. investigation to 
three clinics, viz., the Radiological Institutes of 
Stockholm, of Paris, and the Frauen-Klinik of 
Munich. An _ international record form was 
adopted and reports of international procedure 
and methods of treatment were arranged. In 
establishing a basis for comparing statistics, rules 
were adopted (1) to define precisely: the different 
varieties of utero-vaginal cancer, (2) to classify 
cancer of the cervix according to stages depending 
upon the anatomical extent of the growth, (3) to 
define data necessary for statistical reports, (4) 
to compute the results of treatment and (5) to 


record data of the technique of treatment. The 
first report was published at Geneva in 1929. When 
the health organisations met at Zurich in 1924 it 
was recommended that an analysis of the results 
of treatment by radiotherapy in cancer of the 
cervix estimated after a period of observation of 
5 to 7, or more, years should be published anually. 
The first of these reports was issued at Geneva in 
1937, and contained records of methods and 
results from six different clinics and contained the 
reports of five-year results on 757 patients treated 
in 1930. The second report published in the 
following year referred to cases treated in 1931 
and previous years; it contained the results of nine 
different centres and contained records of more than 
6,000 patients, of whom 86.3 per cent had been 
treated radiologically. The third and last report 
appeared in 1939; it contained records of more 
than 9,000 patients treated at 16 different centres 
in 1932 and the previous years. Another import- 
ant réport of- work and statistics was that first 
given by Dr. Janet Lane-Clayton in 1926 in her 
monograph; she collected and classified the final 
results of treatment by surgery and radiology in 
80,000 cases which had been under the care of 
different clinics. The survival rate was found to 
be almost the same for both methods of treatment, 
but the surgical methods were only those of oper- 
able cases and it was at once apparent that radio- 
therapy has the advantage of greater applicability. 
It was this report by Lane-Clayton which chiefly 
influenced the choice of the uterus for the first 
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clinical research work of the League. Records 
were also collected all over North America and 
from other parts of Europe and exhaustive analy- 
ses of these have been made. The results of these 
have shown that radiation treatment of cancer of 
the cervix had practically the same end results 
as treatment by surgery, was more widely applic- 
able and was devoid of most of the disadvantages 
of the latter. The result has been that in certain 
German clinics, such as Heidelberg and Munich, 
no cases of cancer of the cervix were submitted 
to operation after 1913. Sweden gradually adopted 
the same measures and since 1920 almost all these 
cases have been treated by radium. British and 
American clinics have been slower in adopting 
this attitude. However, in recent years almost 
all the clinics have accepted radium as the treat- 
ment of choice in cancer of the cervix. 

Radium is now supplemented by deep X-ray 
therapy, for radium has a lethal effect on cancer 
cells only within a radius of 3 cm. Some clinics, 
however, such as that of Stockholm, employed 


teleradium therapy in place of X-rays. This latter 


method has been used in the London Institute 
and the Chicago Tumour Institute. Ten gramme 
bombs of radium are being used and the directors 
are satisfied that with improved technique they 
may be of greater value than X-rays. 

The latest advance in radium treatment of cancer 
has been an estimation of the amount of irradia- 
tion most suitable to steer safely between the 
dangers of over dosage and under dosage. One 
of the internationally adopted units is what is 
known as the Sievert dose, i.e., the amount of 
gamma irradiation received in one hour at I cm. 
from 1 mgm. of radium with a filtration of 0.5 
mm. of platinum. The acceptance of this unit 
simplified the situation of the physicists to deter- 
mine the amount of radiation, especially when 
considered three dimensional measurements. All 
the researches carried out at numerous clinics in 
Great Britain, the Continent and the United States 
have made it a standardization of dosage and 
application. -Two outstanding methods were 
employed, one known as the Paris method, in 
which continuous radiation at low intensity was 
given, and the other, the Stockholm technique; 
employed, divided doses at relatively high inten- 
sity delivered in two or three applications. All 
the well-established clinics employed one or other 
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of these methods, and neither of them has been 
shown to have superiority over the other. 

The Stockholm method was developed from the 
work of Forssell, who began treating cancer of the 
uterus with local application of radium salts in 
Ig10; only ro to 20 mgm. were used and the time 
of application was usually limited to 20 hours. In 
favourable cases the treatment was repeated a 
number of times at intervals of 3 to 6 weeks. When 
more radium was available, larger doses were used 
and immediate improvement was observed with 
fewer applications. By 1914 the present method 
was established. By 1936 3,000 cases had been 
treated and observations over this time showed 
that the additional factor which had materially 
improved the percentage of cures was the use of 
deep X-ray radiation, or teleradium therapy, in 
combination with the local application of radium. 
One important principal was always maintained, 
viz., the adaptation of the technique to the local 
conditions prevailing. This entailed a supply of 
radium in various forms and sizes of containers. 

The author’s technique is reviewed. A general 
and a local examination are made. When much 
infection is present or if the cancer has progressed 
to stage 3 or 4, deep X-ray treatment is given prior 
to radium therapy. When the cervix can be found 
and dilated, a central stem made of different 
segments containing amounts varying from 1o to 
80 mgm. is inserted through the cervix into the 
uterus. Further amounts of radium in London 
colpostats are applied all round the central stem. 
These latter alone are used when it is impossible 
to find the cervical canal, a procedure which is 
almost invariably possible at the second applica- 
tion. The containers are left in position for 20 
to 24 hours. The usual single dose is about 1,000 
mgm. hours inside the cervix and uterus and 1,500 
in the vagina, the total dose being 7,000 to 8,000 
mgm. hours. The second application is given in 
one week, and the third two or three weeks later. 
A white membranous film appears two or three 
weeks after the first treatment. It tends to subside 
in about three weeks after the third treatment and 
to reappear after X-ray radiation. Occasionally 
there is ulceration, becoming secondarily infected, 
fallowing too vigorous treatment. This occurs six 
months to a year afterwards. It is important to 
remember this, as the condition may be mistaken 
for a recurrence, for radiation would only aggra- 
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vate the condition. Treatment should not be re- 
peated within the first year if a maximal dose has 
been given. Remnants of growth or small recur- 
rent nodules in the vagina may be implanted with 
radium needles. 

It may be mentioned, in addition, that Heyman 
has developed a successful method for treatment 
of carcinoma of the body of the uterus with 
radium. By his method he completely fills the 
uterine cavity with radium capsules of equal size; 
the total dose is given in two treatments with an 
interval of three weeks, the quantity of radium 
varying from 80 to 200 mgm. and the total dosage 
from 2,600 to 4,000 mgm. hours. The patients are 
kept under observation and if symptoms do not 
disappear, or if bleeding, discharge, or increase 
of the size of the uterus appear, total hysterec- 
tomy is performed. 

From a consideration of all the facts available 
it-is evident that the best results are obtained in 
clinics where all treatment is carried out or super- 
vised by one person, preferably by a permanent 
staff and co-ordinated team work, and due con- 
sideration must always be given to planning the 
treatment and moulding it to the requirements of 
each individual case. 


SURGICAL AND GYNAECOLOGICAL EXPERIENCES WITH 
AN EMULSION OF SULPHIAZOLE. 


The usefulness of sulphanilamides in powder 
form for local and regional treatment is now 
believed to be established. The employment of 
these drugs in solution was considered and the 
authors independently had directed their attention 
to the use of sulphonamide emulsions. It: had 
been stated by Locatelli and Bowden that sulph- 
anilamide in an ointment base is inert, but in liquid 
paraffin it maintains its full bacteriostatic action 
This action appears to be dependent upon the fact 
that the liquid paraffin covers the wound inti- 
mately and prevents the adherence to its surface, 
and coagulation there, of lymph, thus permitting 
a constant exudation of fresh leucocytes and anti- 
bacterial products. These views led to the choice 
of a sulphonamide emulsion of oil and water. 

In choosing a suitable sulphonamide the fol- 
lowing factors were considered, viz., the maximal 
local bacteriostatic action, the minimal toxicity 
of the absorbed chemical, and finally, its commer- 
cia] availability and cost. Sulphathiazole was the 
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substance most nearly fulfilling the demands. The 
concentration of the drug was finally set at 5 per 
cent as the result of the work of Winer and 
Strakosh, who showed that this percentage pro- 
duced the maximal effects. The following 
emulsion was  evolved—sulphathiazole finely 
powdered, 5 per cent; triethanolamine, 2 per cent; 
distilled water, 24 per cent; white beeswax, 5 per 
cent; and liquid paraffin, 64 per cent. This 
preparation is believed to promote drainage, to be 
applicable to all wounds, and to be attendéd with 
a minimal risk of toxicity from absorption. 

In gynaecological practice gauze soaked in this 
emulsion forms a most excellent pack for the 
vagina, in that it promotes free drainage, permits 
firm packing of the vagina to diminish oozing of 
blood, and-has a very powerful bacteriostatic 
action. It is very useful here as the vagina is 
extremely difficult to sterilize. 

The sulphathiazole emulsion is applied in a two 
inch wide gauze strip and packed into the vagina. 
This may be employed before operation and is 
useful when decubitus ulcers are present on the 
prolapsed cervix or vagina and when there is 
evidence of senile vaginitis. This pack need not 
be disturbed for a period lasting from 48 to 72 
hours. The authors followed this line of treat- 
ment in 83 consecutive cases, with the result that 
there were fewer cases of sepsis, diminished dehy- 
dration of the vagina, and a freedom from 
decomposition with resultant foetor when the pack 
was removed. There was marked freedom from 
symptoms indicating absorption of the drug, which 
was only found in a very small trace when assays 
of the blood were made. 

One important point must be stressed: the 
vagina should be free from alcohol before it 
is packed with sulphathiazole, otherwise local 
necrosis may result. The use of sulphathiazole 
emulsion was further extended. It was freely used 
when packing for haemorrhage attending incom- 
plete abortion was. necessary. It was also used 
successfully when suturing a complete perineal 
tear, a result which led the authors to suggest that 
sulphathiazole emulsion gauze might be of con- 
siderable value in packing the rectum after the 
removal of haemorrhoids. 

A considerable bibliography and an excellent 
résumé in French by Jean Saucier are appended. 

J. LYLE CAMERON, 
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HE results of modern ante-natal care have emphasized the 
importance of proper nutrition of the expectant mother, in 
securing a normal pregnancy, labour, and puerperium, and in 
endowing the infant with an initially sound constitution. 
The use of ‘ Ovaltine.’ throughout pregnancy goes far towards ensurin; 
this ideal state of nutrition. ‘ Ovaltine * is a natural food tonic prep 
from milk, eggs. and malt extract. Noteworthy features are its high 
percentage of maltose and its content of calcium, phosphorus and iron. 
‘ Ovaltine’ is delightful to the taste and appeals to the often capricious 
appetite of the pregnant woman. It is so readily digestible that un- 
settled digestion does not preclude its use. 
‘ Ovaltine’ given daily during pregnancy definitely ensures that the 
foetus obtains sufficient nourishment, while sparing the maternal tissues 
from dangerous deprivation. During lactation its use enriches the milk 
and permits the mother to continue adequate feeding until the normal 
time for weaning occurs. Its tonic stimu- 
lating properties assist the general well- 
being of the mother. 


A. WANDER LTD., 
184 Queen’s Gate, London, S.W.7 
Laboratories-and Works: 


King’s Langley, Herts. M312 
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THE SAFEST AND MOST RELIABLE 
LOCAL ANASTHETIC 


Six to seven times fines toxic than Cocaine 


Despite the war, NOVOCAIN prepara- 
tions are, and will continue to be avail- 
able in all forms, viz: 

Solutions supplied in Ampoules: 1 oz. and 


2 0z. Bottles Stoppered or Rubber Capped 
and Powder. Tablets of various sizes. 


@ 
- Cocaine Free Local Anesthetic 
Does not come under the Restrictions of the Dangerous Drugs Act 


Sold under agreement Write for literature 
© 


THE SACCHARIN CORPORATION, LTD. 
84 MALFORD GROVE, SNARESBROOK, LONDON, E. 18 


Telegrams: “Sacrino, Leystone, London.” Telephone: Wanstead 3287 


Australian Agents : 
J. L. BROWN & CO., 123 William Street, Melbourne, C.1 
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